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FIRST PART, 

ORIGINAL ARTICLES 


Problem of Irrigation in the Sooth of Italy and in Sicily 

by 

Oreste Bordiga 

Ordinary Frofessor of Rural Economy and Land Valuation 
at HiiMr School of Agriculture of Poriid, 

i e distribution of rainfall in the South of Italy and Sidly is chaiacter- 
y a very low preciiatation during the sumineT, as is the case in the 
Heditenanean region, to which those countries belong. During the 
iithe Adriatic slope of Apulia, Lower Basilicata, the west of Calabria 
^ost the whole of Sicily register a rainfall not exceeding 50 nun. 
jks), while for the rest of the country it is between 50 and 100 mm. 
1 4mclies). Throughout the whole region the small amount of rain that 
petween April and the end of September takes the form of rare and 
it showers. On the other hand, the autumn and winter months are 
laiay, even doudbuists occurring sometimes. 

Dwing to the summer drought, farmers must by preference keep to 
En sown crops, such as wheat and other cereals, beans, and a few 
; plants, when they cannot plant vines, almonds, olives and other fruit 
which are less exacting thm herbaceous plaD.t as to moisture in the 
Sowing spring hoed plants would mean almost certain failure, and thus 
ing in those regions is deprived of the advantage which hoed plants 
linto a rotation; the production of forage and consequently of stable 
iie are considerably limited, whence even now, notwithstanding the 
ded use of leguminous leys with chemicals, bare fallows frequently 
Ee an absolute necessity in the cultivation of cereals. The dryness of 
it and of the soil sometimes cause the above fertilizers to give scanty 
’en negative results. 

Piomthe above it will be clearly understood of what immense advantage 
^ng even a small amount of irrigation water is. The posse^on of 
S inches, or 21 000 to 28 000 cubic feet per acre, of water signifies the 

iss of wheat and bean crops in the frequentyearsin which the drought 
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begins in spring au4 continues throughout the s\unmer. it 
further, the possibility of growing hoed crops instead of resorting 
fallow, of getting a great deal more out of the poor peimanent pasties 
of doubling the produce from grass leys. Even the \ine, the olive and o 
fruittrees, which in some years suffer from the persistent suimaej 
may be greatly benefited by a moderate irrigation, and their crop ensu 

Irrigation in southern countries, assisted as itis bythehighertem^ 
ture, is much more efficient than under northern climates, and its ^ 
are sometimes quite extraordinary. There are, for instance, irrigated i 
ket gardens in Campama! which sire ftiited at £12 10 ^ to iig 
acre, besides which all the expenses forirrigation are charged to the fan 
In Calabria and in Sicily a delivery of 13,2 gallons per minute, which is e 
valent to 530 000 to 565 000 cub. ft. in six months, is sdffideat for croni 
5 to 7 ^ afxaSi wffich to £ 240 incom^ fiW'the land, whence 

geologist Comm. Baldacci was justifi^ in saying that the above ani( 
of water represented a profit of £120 a year. 

This explains also the high prices paid for water in the South of It 
namely % d, id, up to i % per cubic metre, (35 cub. ft.), while in 
North of Italy the managers of the Cavxnfr Canals sell their Water du 
the summer at less than a twentieth of a penny per cubic metre. It is 
dent that in the South it is of capital importance to treasure up every (j 
of Water flowing Cn tile surface or hidden in the depths of the soil. In 
direction a good deal has been done, but a great deal more remains to 
accomplished, especially for the systematic and continuous utiliza 
of the greater water supplies of the cotintiy, in spite of the great tech 
and ecraomic difficulties due to the nature of the water courses and to 
sitrfece features. 

The water courses, owing to the distribution of the tain as mentio 
above, are generally of the nature of torrents: that is abundantlysnpp 
with water during the autumn and winter, to the extent of being sc 
times injurious, while in summer the amount of water conveyed sinks 
quently to ilothmg. At the latter season only the Pescam, Sangio.Bif 
and a few other rivers of the Adriatic slope of the Abrozzi convey a ai 
amount of water. Apulia to the south of the Ofanto river, which is 
almost dry in summer, has no visible water course, not even in vrinte 
the lamfeU disappears immediately in the subsoil thi^gh the 1 
of limestone figured in all directions which is the prevailing formatu 
that region. On the Mediterranean slope there are important stream 
Campania, such as the Gari^no, the Voltumo, the S^moand W 
some of wMdh afford fairly good stnnmet irrigation, but beyond ^ 
of the above named rivers the features and hydrography of e 
are very unfavourable to extensive irrigation works. _ 

Indeed fawn the Sele to the extreme south of Italy 
mountaihous and therefore unsuitable to the PaesUm 

distribution of irrigation water. Along the sea .^arev 

R^o and from Reggio to Metaponto on ^ toman Sea ^ 
short, sometimes only six or nine ndles in length, so 
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jtoau ^ ^tchmei^t basins ; the rainwater 

^ on these is coaveye^ to the sea in a few days and sometines even 
Lff hours. The wantwi deforestation begun some centuries ago but 
^ out vigorously in the la»t century, renders this outflow of water more 
^ difficulties of the problem. Sicily is in very similar 
fitiims for the mountainous character of the country, the shortness 
leslop^* and still more for the frightful bareness of the mountain sides, 
jjgither i® &cily nor in the South of the peninsula, are there any high 
ntaitis which k^p covered with snow throughout the year or even 
(jE into the summer, as is the case in the Alps, whose snow and ice feed 
jjveis of the Po valley. The greater part of the mountains of the south 
** use higher than 33 ^^ to 5000 feet, and by the month of May they 
gtall their snow. 

[this renders the problem of irrigation difficult to solve’, even in the 
ains of the coast which would be much benefited by watering. Never- 
it would be unjust not to recognise that wherever possible farm- 
re for some time done their best to utilize the greatest quantity 
ation water. There are a great many irrigation works ; the least 
ius of them are open canals of a certain importance, the greatest 
I consisting of systems of raising or otherwise utilizing water from 
bsoil. 

)nie canals exist in Campania between Vesuvius and Nocera and 
iE Salerno and Eboli. The remains of ancient works bear witness 
he cities of Magna Grecia and the Romans had excavated important 
;thiis those’ of Sybaris were considered works of considerable utihty 
['great beauty. It is certain that the rivers rising in the mountains 
South, which in those days were covered with forests, were richer in 
than they are at present, whence it was easier to feed canals (i). 
fhile canals are rather rare, there are great numbers of irrigations 
, mall scale in which the water is raised from the subsoil or from water- 
s. There is no region without some of these, and Campania is spe- 
well supplied with them in the rich belt betwen Capua and the &le. 
are numerous also in the provinces of Bari and Lecce, espedally 
Ithe coast; here the water is utilized notwithstanding its relatively 
brackalmess. Water-raising installations of considerable magnitude 
ifitwithin Calabria in the neighbourhood of Reggio, and in the ter- 


Ut Venafro in the upper Voltumo valley a tablet was discovered, the so-called 
Mian Table” which was the regulation for the use, by an associaUon, of the imga- 
*ater derived from that river. Denormant, in his works La Grande Grtce and A iravm 
^ i ta Limnie, cites texts and inscriptions, and mentions remains which i^ove e 
of canals and irrigation at the tJme of the Greek colonies in Southern IW- 
%bMosso. in his work Viia Modema degU ItaUatU, describes the andent^ter 
'DtSjfiacttse, Where at pi«ent there is hardly water enough for drinking pai^^. 

to the condnrion that Syracuse, owing to the neighbonri^ 

Wb, fo«sU, had then mora wat« to the best supplied large dries of the preset 
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ritoriee ot Messina ao^ ^enno. Tbey possess stewi^ p^pj^ 
and laise water from wells 65 to 85 feet and more <ieep. ^ Sicily 
an admirable systan of irrigation with water from the Smetus in , 
of Catania and in the plain of Tenanova on the south coast, ^ 

i;he machinery with which water is raised counts mostly of n^j 
water wheels with chains of buckets of primtive construction, q 
with wooden gearing and esparto ropes, with which often barely one tl 
of the animal power employed is utilized . Where the water is not hr bg 
the surface of the ground see-saw buckets are used, or winches withi^j 
or wooden buckets which remind one of the systems used by the Ar 
along the Nile. Recently, especially in the neighbourh(^ of Kaj 
pmnps with electric motors have been introduced ; they permit the econo 
utilization of v^ter from wells which wotdd be too deep for the usualnoi 

With the* above means, raising water is always a very costly proa 
the best norias over wells 16,33 or 40 feet deep supply water at about i) 
2% i or 3 i per 100 cubic feet. At the same prices water is sold in 
neighbourhood of Palermo by la^e steam pumping installations ; in 
territory of Messina, where the ingenious system of unde^round da 
and filtering galleries prevails, the price reaches 4 % ^ 100 cub. ft. 

In that district, as in Calabria, the mountain slopes are very si 
and steep and the torrents which descend along them have excavated v 
deep beds in the prevailing crystalline rocks. Th^e beds have since b 
partly filled up with coarse and incoherent material carried down by 
water, which even when it is perennial percolates through the loose mate 
and flows hidden from sight on. the bed-rock under the nibble. Long 
the farmers learned to dam these underground streams by means of bam 
resting on. the bed-rock, which cause the water to rise against them aw 
flow into galleries exacavated just above thebase of the dam and provii 
vrith apertures to receive the water. These galleries lead first to ttn( 
ground cooriiiits an.d then to open channels which convey the watei 
irrigate the soil ; thus even, steep slopes, which have been turned atg 
expense into terraces sustain.ed by the usual masonry or dry stouew 

can receive irrigation.. . . i.L 

Such works are to be found in Calabria about Reggio, m the a 
of Palenno and in other parts of Sicily. Many of them are of recent, 
stiuction in sjate of their heavy cost, which not ttem toy 

water at less than 3 d or 4 % d per 100 cnb. ft. Several of 

drinking water to inhabited centres. „iOn„tlietn! 

From the foregoing it is seen that m the provinces j 

and of the islands there is a great prevalence of smaU and 
gation works, the greater proportion of which raise L 11„, 
ft a price that only the high productivity of the irrigated ps 

be paid without working at a loss. ■ . . . , j^-atioD throng 

State has always endeavour^ to further 
the Whole country, but it has bestowed ^t tardy e»« 

wfichpessessesin theinstaUatio^of 

of irrigation works unique m the world, several 
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of irrigation tn^^^hose provinces, espedaUy m facility i^th which 
ions of landowners were formed for the construction of the minor 
itetido^ to receive the water from the main canals excavated by 
.viods Governments and by the present one. Considering the 
5 ^hich these ^odations had craferred upon that part of the 
f for centuries, it was thought advisable to favour the constitution 
lar associations in the South of Italy, but the attempt failed com- 
oji account of the lack of tradition of such organizations and of 

Mt of free initiative. 

^ an the matter were enacted in 1873 and 1886, while the law of 
{omoted associations for redaiming lands. Irrigation assodations 
yearly subsidies amounting respectively to 3, 2 and i per cent, 
captal spent during the 1st, 2nd and 3rd decade from tlje execution 
^rk. these grants were, however, subordinate to the condition 
■least 106 cub. ft. of water per second should be conveyed. With 
ties of water not inferior to 10.6 cub. ft. and in exceptional cases to 
3. ft., this subsidy was reduced to two-thirds of the above. Thus the 
of Italy and the islands, in which small irrigation works necessarily 
1 were exduded from the benefits of the law, and notwithstanding 
I'iscal concessions offered to new assodations, it was not possible 
stitute a single one, though here and there good private initiative 
3tmting. 

lie State realized then that a different plan should be followed, and 
a the fiist place it was necessary, in order to provide the greater part 
I South of Italy and the islands with water, to study the possibility 
ting the surplus winter water of the rivers by means of dams. Hence 
4 for some of the rivers preliminary surveys were made with the in- 
to of enacting new laws in the matter. Finandal difficidties, however, 
pt allow the realisation of these projects, and it was only by the law 
mX 2, 1897, for Sardinia that funds were voted for the creation of 
H reservoirs ; some of these are in course of construction, (i). 

: the same time the Ministry of Agriculture began collecting materials 
study of the hydrography of Italy, A spedal o&ce was opened for 
rpose, at first under the management of Sig. Zoppi, C. E., and now 
\ E. Perrone. It published the hydrographical map of the kingdom, 
ihthe mostimportant features are shown (catchment basins, volumes 
:ams, water works, canals, irrigated and irrigable lands, etc.). M 
ant series of memoirs accompanies this map and contains the results 
investigations of the office on the measurement of the volumes of 
K,and on the hydrt^phical and irrigation condition of the vanov-s 
s. These memoirs have been, and still are, very usefu to ose 
IS who intend to divert water for agricultural or industnal purposes. 


1 this is in the press the Government has pTesented to 
“^on of artificial reservoirs in Sardinia and Calabria, with t 1 
^water for irrigation and for motive power. 
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For soiuti(%^tl^Q irrigation probto, wljp^^pfas still ^^autinj 
a con^kte review of ajl the miter reso«iGe& of tfce eoun^ and of tlie 

andokavemenceof utiliringtbjenL in ^^therefo^, on the proposal^ 

ParUamwtary Conumsricm ofEnqiW c;otidirions of the peasa 

in the South of Italy and &dly, a apedallaw was passed for the appointi 

of a RDTOlCommiBrion —to which the5writer belPB^-“tostudythe 
iect. It was agreed that the Commission should b^n its work in ju 
where disastrous droughts are frequent. One of most 
ones was that of 1908, during which drinking water had to be coqvi 

by railway. , . ^ 

Xhe above-mentioned Commission, under the presidency of q 
G uisso, began immediately to enquire into the hydrt^aphicalcondii 
of the three provinces of Aptiha (Foggia, Bari and I<ecce), tatiigs 
of their water resources, both latent and visible, and commeadng loess 
the question of reservoirs for that region. A few months after its app 
ment on June 30, 1911, the Commission presented its first report to 
liament ; in this, after a general review of the problem of irrigation ii 
South of Italy, it communicated the results of the first enquiries ma 
Apulia by a special committee audits opinionon the feasibility of constm 
reservoirs. The committee had viated the valleys of the Ofanto, of 
of its tributaries, of the Fortore and the principal coast sources ol th 
viuce of Lecce (« heel of Italy »), and had come to the conclusion thate 
sive irrigation was possible. The report discussed also the pcssibili 
,„.Hng use of the surplus water of the Apulian aqueduct, wMcli,sti 
from the sources of the Sele ou the Mediterranean slope, conveys th 
112 miles of main covered aqueduct the water that the inhabitai 
ApuUa require. When the regular distribution of this water is md 
w^te and sewage water from the inhabited centres will also be ava 
for irriMting and fertiUzing. This ve^ complex probkni has also 
studied by a special commission appointed by the Muustry of P 

^ lie^Royal Commission proposed to the Minister to presrat a nen 
authorising ^ State to grant up to six-tentl^ of the 

quired by the smaU irrigation schemes of Soutten and ^‘^5 

^re deterred from avaiUng themselves of the 
nister of Agriculture, Prof. Nitti, has ret^tly 
he would present a bill on the subject, the conditions of th 
having permitted it to be done before now. ^nwheinspn 

^Hieoommissioa wUlshortly preseuta second repo , 
containing detailed reports on the following subjects : 


(,) UnlortanaWy, little ot aothta* ha. h«n do^ 
lUly. ' Hw city ot Nardes ’ 

tlie oo.t of mwari. ol £800 000, all^ 

4 the above aysttm to laa to waate into the sea, betow 
tbc benefit ol the adjoliilng country. 
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j\ CffBstrutfti.m^f a targe resen’oir on the FBrtbte rivet in the pro- 
of storage of about ^ 000 000 000 cub. ft. of water for 

flsation of 100 to laS thwsand acres of the plain of Apulia between 
t^jgauo and the A^nnines. The extent of land benefited by the 
don ^ derivation 

[lie basin the Kferno by means of a tunnel through the hills which 

the two valleys. 

I ^miaiation o(f other proposed r^ervoirs on the Locone and 
, a tributaries of the Ofanto, and on some rivers of the Basilicata, 

7 ) Study the problem of raising water from the coast sources of 
pcce district for the irrigation of the higher-lying plateaus. 

Repori: on experiments on the use of bracldsh water (containing 
.y'per 1000) in irrigation, conducted by Prof. Celso t|lpiani of the 
ier Wol of Agricultuxe at Portici and by the writer. The esperi- 

Is are being continued. 

d Report on the work done in Liguria by a special commission, 
iinor matters and on the prc^mme for the next years, 
in the latter is indluded an examination of the conditions of the dis- 
L^ost in need of water for irrigation, among which Sicily receives 
attention ; in it detailed investigations will be made, 
bus the piobleni of irrigation in the South of Italy seems to be about 
olved in the best way that the conditions of soil and of climate allow, 
istly, irrigation in the southern districts may findmuchassistance by 
; use' of the so-called “serbatoi a corona These are artificial re- 
is far rainwater ’or for the water of temporary streams, made by 
ing a semidrcular space at the base of the hills or in the hollows 
en them by embankments not exceeding 33 to 40 ft, in height. Thus 
3 500 000 to 7 000 000 cub, ft. of water, and exceptionally 17 500 000 
can be stored ; at the rate of 56 000 to 70 000 cub. ft. per acre 
llJws fairly large extents of land to be irrigated. The provinces of 
a and Piacenza possess a good number of such reservoirs at the foot 
ihiilsalongthe Apennines, where the prevailing clay fommtions siij^iy 
ceUentmaterialfortheembankments. The Hon. Raineri,as Presiden 
;"Pederazione ItaUaua dei Consorzi i^ri” (Italian Federaton of 
rituial Cooperative Assodations), has published a work on sue 
roirs constructed «giein up to 1904. which may be consulted 

mtagebytho^ whowfeii tohaveacleat idea of an easy and economic 
of storing water for irrigatioa. 


»H5LIOGRAP0V. 

fflm ® Agmcultoi®! OWtA itelgnfl® dMia. ^(Hydrographic MP ^ Mlb 

atlas srith about 300 maps on the scale i : 100 00°. accompanied ty 36 me- 

iHiustral^ the Md artificial liydrograiAy {fcngatioo an 

f ill a* wgioo8:af stater 1891 to the present time). _ xtH 

^ Boskoa: n prtiblena dette irtlga^nl ad Mea^^o 
¥ ^m.U> Si di NapeU, igoSa and AtU dd Conr^^ 

k 1909, 
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3 . IL ismoTO ra l|tqcg^ 4 @GiAliENTO. Studi snUe acqne di Napoli. ^ i 

4 . OJUtsiB Bordioa : I,e acque cloacali e pure e H costo della irrigazioac ^ j 

aud 1904 . * 

5. GviDO Diferbera : Ifi acque subelvee e le gallerie flltiaiiti nel Messinese 

Battiato X 907 . ^ 

6. OifAivn BiONDA ; I,e acque subalvee derivate medlante gallerie filtranti ndk 

^ Miessiua. AppUcal^t^ del slatema In altre regioni dltalia e spedahh ^ 
labria. — Rome, Tip. Cooperativa Aldo Maauxio, 1908 . ^ 

7 . M1NI3TEX0 DI Aokcoltusa ; Sicerca di acque potaJ^U in Puglia, Rekdooe 

Bertero, 1909- 


8. V. SxaiNOHE*: Notiaie sommarie salle iirigaDOni in Italia. — Rome, Bertero 

9. A. Cadolini: Studi di prowedimenti per promuovete I'iirigazione in Italia. 

F. Oentenari and Co„ 1906. 

10. CoMizio Agrakio di Bari: La questione delta irrigazioni in Puglia. — 35,1 ^ 

e Carini,*Z9io. 

11. R. CouMXSSTONB PER LE irrigahomi : Prima xelazione presentata al Parlaim 
Rome, 1911. 

12. Achzllb ScLavo : Sul probtama della fc^oatuta in PugUa e depumooae Wolodc 
acque di fogna. — Siena, Tip. S. Bernardino, 1912. 

13. mcHEUB CAmd : Acque ddla ^dlia e mezzi di aocrescerle (Camera di Cdmna 
Arti di Patanno). — Palermo, Scuola tip. t Boooone dd. Fovero », 1905. 

14. Indiiesta Pariamentaie snlta condkioai ^ contadini nelta Provinde Hen 

€ nrila Sidlia. VoL II, Part i: Ahruxxi e (Relazione del delegato 

Dott. cmsauk Jarach). Roma, Bertero, 1909. — VoU in, Part i: 
none del delegato tecnico Prof, Brsxco Presttiti), 1909. — Vol. IV, Part i 
pemia (Relazione del delegato tecnico Prof. O. Bordioa), 1909. — Vol. v, p 
Basilicata (Relazioiie del delegato tecnico Prof. Eugenio Aznioim); Part 2: c 
(Rdazioiie del delegato tecnico Prof. Erkbsto Maremohi). 1909. — Vd. vi,f 
Sicilia (Relazione dd del^to tecnico Prx^. Giovajnmi Lorbnzoni). 1910. 

15. Mimi9tbi di Aoricoltora; Reladoni auUo studio di progetti di iiiigazioiii aut 

legge 28 t,mgno 1885. Grucaldi x 888 e Lacava 1893. dtlU Cm 
Deputati. 

16. G. Rainbri: I serbatoi a corona ndl*Appeiinmo. — Pubhlicatioiu dtlh ¥ik 
iiaUam dd Contorsi Agrari, Piacenza, 1907. 

Every region has a cooslderabta number of pamphlets on the subject of its hydro 
and irrigation schemes. 


The Swedish Institute 

for the Improvement of Field Crops at SvalUf 

by 

N. Hjalmar Nilsson, 


Head of tko SoaOf InOitatt, 

The foundation of the Svalof Station was due entiiely to pn^ 
aitive. in fact to the fanneis themselves. Its aim wm to 
^""^githimiuoved^ 

"^ rwolcct have up to the present remamed 
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^on, thoa^^ bulk of the necessary fffljSs k now suppUed by the 

L natural amsequence has been that the first and sole object of 
^dertaking is to achieve practical results. For this reason, it has 
, ijeen in special cases that saentific experiments have been carried out 
^ only on subjects directly connected with questions of practice' 
kesame, it happily seen from the beginning that only e^rt 
l^ts cohld direct the variation and genesis of new forms into the 
pjed channels, that is to say lead them up to the creation of real 
iual varieties adapted to their country and of high yielding capacity, 
las also understood that the work must be strictly specialised, and 
Mfltiated on this one point: such subjects as teaching, compara- 
Qals, and cormneTcial analyses, which are often such a severe 
on the programme and staff of Bxperiment Stations elsewhere, 
foreign to this particular hne, and must be set aside, 

[tis to this free oigamzation, to the carefully adapted programme, to 
ntimate contact with fanning practice and farmers, combined with 
jse of the best methods and resources of Science, that one must look 
he explanation of the fact that a humble provincial institution of such 
mpaiatively poor country as Sweden, with a rather unfavourable 
ate, has been able to contribute to the reorganization and development 
le improvement of cultivated plants to such a remarkable extent as 
results of the last quarter of a century show. Another cause of suc- 
is undoubtedly its purely agricultural organization. 

The question of seed supply had already been long prominent among 
dish farmers when M. B. Welinder, a young landowner at Svalbf, as- 
id by Baron Gyllenkrook and various other farmers in the province, 
ided in 1886 a local society for seed improvement. In. a short time it 
ted so much interest throi^hout the country that it rapidly extended 
onn the Society for the Improvement of Agricultural Plants in Sweden 
kriges Utsadesforening ”). One after another, all the Swedish Agri- 
ural Associations, even the most northerly ones, sent in subscriptions, 
lastly the State also made a grant. At the same time some thousand 
abers from all over the country gave their financial and moral support. 

Hie undertaking was annexed to a free association of fanners, so as to 
fe their direct interest in the work going on, as well as their regular sub- 
tptioas. Hiere are two classes of members : life members, who pay about 
Us once for all ; and annual members, who pay 5s a year. A corn- 
tee of seven members — farmers and others — acts as executive, finance 
iffiittee, etc. ; three of these are elected by the Soaety itself, three by 
delegates of the Agricultural Associations who form a consultmg council, 

«ie by the State. The Society publishes a periodical Review, as well 

Pedalleaflets as required. By giving advice, making expert judgments 
*tiug local comparative trials and special seed shows, exa min i n g lo^ 
fe. and other such work, the Society endeavours to carry 
Nble the task v^ch it has set itself, namely of bringing aboui? a 
^ improvement in the growing of crops in the country. 
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Thetods i jf rying <m the wotk coatfeliiMn variQ^^g , 

The members* annual subscriptions give an average ofaboutii^^ ^to 
cukuxai Assodations have given about i ^85 ^ y®^*l^tteilyrati^j 
the State gave €833 a year from 1B90 to and lie^ ^ 
22%. At Resent, there is a proposal u^r consideration % ^ 
the State grant to £4 444 ; this would indude the subscriptions ^ 
Ag^ctdtural Assodaticms, would withdraw their support. % 
of new varieties (which will be referred to later) has brot^ht in to the Sc 
a steadily increasing profit ; in the period 1901-06 it averaged neaiiy 
a year, and has now teaehed £2 44D. Thus the income of the Sn 
for 1913 is aboilt £6 000. Out of the subscriptions of the life me 
(totalling some £2 oog), a fund was set apart for bmldings ; these 
liberally endowed by friends of agriculture, showing what great int 
has be^ aroused by the undertaking : the total endowment is now £13 
The Society has now a large and well-equipped estaldishment. con 
ing two buildings for laboratories, a building for seed preparation, a < 
farm and a dwelling-house* The land is 40 acres, of which 25 are resi 
for special plots and for increasing the seed-supply. All the same, i 
been found necessary to grow the greater number of the trial crops - 
real e^tperimeutal plots — on the large estate adjoining, so as to giv 
various cereals (together occupying 30 acres) their proper placet 
rotation ; this has been found absolutely essential for normal developi 
History of ihe ievdopment of the ineihods oj work, — The starting- 
of the work was naturally methodical selection, which was acceptec 
adopted everywhere at that time, in accordance with Barwin's theorj 
coasideted capable of resolving the problem of the formation of spec 
nature. A treatise on these ideas, characteristic of the epoch, was pubs 
by K. Rhmker in Berlin in 1B89, under the title of “ GetreidezUck 
this was considered from 1890 to 1910 as a classical summary of tke: 
men ts on the improvement of agricultural plants. It most suffice! 
that it was believed that the continued and methodical selection of i 
showing some common quality or tendency, would lead to the creat 
a new and constant form containmg this desired quality as a distil 
and hereditary character. 

It was not tin ten years later that a serious criticism of these idei 
made by Hugo de Vries in his wdrk Die MiMionslhemd' (ist 
Tdpzig, rgot): he threw considerffle doubt on the view that the adi 
already made in plant improvement trad been really obtained by this i 
and illustrated its instfficiency from theoretical considerations as 1 
by fefer^oe to his own experiments. It so happened that the new n 
of wotk wMdh he wished to Substitute the did had alrea^ to 
otft at SVali^'for ten years ; tins was ihoro by the hundreds ot tm 
varieties prhdiUced there by the neWttietSod. ns now go m 
tails ofthisdevddptoentatSvalSf. ‘ 

R was npt without careM ctrties^fn 

dycdxir Of ^SyaaSf, based he on 
r, he^eudeavottted toSlmj^fy^ahd hriiii 


pf^cUla 


'Von I^eefgaani, tb 

methodical selectio 
7 under ‘fflore 
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ai c«3iti0M the 'growing of. the trial crops, which had previously 
jven foici^_ treafa^t : also to replace approximate estimation 
.WhtieS the fhante by numerical detenpinatiwis of weight, bulk 

Ktand ^ purpose he invented several new instruments 

ptrodiiced new methods of research, b. this way it became possible 
litrol this lal^te. variations and their relative stal^hty, Methodical 
made the subject of scientific criticism for the first time 
fa 189P, Wh^ I took over the direction of the work, I had to get out 
as posMWe a general summary of the observations for the subscri- 
■ In spite of the extent and intensity of the later selection work, this 
not show tht results which we had considered we could expect. 
ly^aTS of rigorous and continuous selection had ^ven only a relative 
Lity, and no distinctive or stable new variety characten could be re- 
But the most obvious thing was that " ^te '' varieties, when 
Pthemselves for a year or two, fell back into the mixed condition of 
Uginal varieties, tte d^nand of Swedish farmers for better, and 
i all stable, varieties could eviden tly not be met in this way. The only 
t was to look for anoth^ method, based on firmer scientific founda- 
r This was the latlaeT hopeless state of affairs at the beginning 

the summer of 1893, however, the difficulties had already been over- 
kby then a new method was in practice at Svaldf, promising the certain 
jntilislunent of tl»e aims which the Society had set itself. In. my seccavd 
at Svalof (1889), my botanical instinct had led me to pay careful 
itioti to all sorts of curious forms which occurred among the old cul- 
M varieties. Would it not be possible, I thought to myself, to produce 
rowing these, new varieties as good as those at which the slow and sys- 
itic improvement of the original varieties was aiming ? 

The work was begun forthwith. Preparatory experiments in 1890 
1 3D different types of spring wheat and vetches, continued the follow- 
feat with 291 types, gave unsatisffictory results ; so in 1892 I brought 
lumber up to 1 000, eomprising all the crops then under investigation : 
it, barley, Oats, peas and vetches. At first the result seemed rather 
Jtuaring, but all the same I observed here and there certain winter 
its which at c^^ied to me fresh perspectives. Although only 
It 5 per cent, of the total number, they showed characteristic and uni- 
I types, different Iroan miythin.g we h^ seen in our crops ; it was evi- 

:that their value was utterly different from that of the r®st. On refer- 
totbere^tejs o| the origin, treatment, etc., of the seed with which 
E plots had b«ea sowr,^ we saw that each of these plots had come 
I a single e^r, or (Irhat comes to ths same thing) from a sm^e plant, 
directed our attentjou to the importance (ff the individual in in^roye- 
t work, Ms was for us quite a new idea, and from the scientific 
it of view inspired ua with eager hopes. 

'To get a definite solution of the question, we made a general Uftin 
• ® ^893, of separate plots deriv^ from characteristic ^ 
iodiffetent numbers). The result was most convin.cmg : it left no doubt 
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that the only true point of d^rtuie for fixing the types foun^i . 
viotis work wotild be the individual ^nt, and also that the oniyuj 
be reckoned with would be the complete living plant, not (as had bee^ 
sidered previously) its parts, such as ear, spdkelet, grain, to which difi, 
hereditary tendencies had been attributed. 

Svcimf iittpfovctMfU ftUihod. — On this new basis, the probw 
inmrovement bears a completely fresh aspect, and one gets glimpg^ 
did not realize it at aU at the time) of a long perspective of work along 
line. We had confirmation of this as soon as the work had been canj 
on the new principle for a short time. 

^istly we succeeded iu showing tot m<wt of our material contj 
a host of independent forms, with highly divergent qualities and 
varied value in fanning practice. By separate culture starting h, 
single plant (pedigree culture), which is very easy to control, we also f 
tot the majority of these forms were stable, only rare cases of segrega 
like the results of crosses, occurring. Thus, instead of being unab 
produce a single truly stable form, we can now create any number of 
and constant varieties suitable for growing. 

Following the old selection in mass and the methodical line of 
was really equivalent to depending on chance, so that no-one knew 
or when uniformity, of such paramount importance, would be reach 
even if it would ever be reached at all. But starting, as we do now, 
pedigree ctdtuies, all fear of being held up by insurmountable variabil 
avdded. The varieties are already in existence and fixed at the begi 
of the work ; the difficulty remaining is to learn to know them and a 
date their 4lue properly. Thus the chief and only decisive work 
not come till after the fixation of the already existing variety, 
The long series of selection operations which previously had to be 
year after year on thousands of plants and their various parts (the 
plant different culms and ears, sjnkelets and individual grains) h 
^'superfluous now that the whole plant is the unit dealt wi 
comparison with all the other individuals of the same peration. 

vari^ instruments, which were till then necessary m the research 

have been set aside as museum objects, to be 

control examinations (i). Instead, the expenment field hasbecoi 

centre of the estimation work. . 

Pedigree culture has, however, been of only sewudary 
in the work at SvalSf ; it has been «sed as a prepmto^ and pad 
aualiaiy for the classification of the mtenal to be 
terest, as well as the fundamental work, is concerned in ' ^ ^ 

emmi^mtiau of these innumerable fixed minor speaes. tofcdwhatc 

tets they eoutain which are of ]^“euonnoas n® 

The derisive characters m eadi speoM series « 

and in the affied forms present an extraordinarily abundan 

, U) Tl^e Wnowen of tie SvalSf metho d In otto »«' 

m^d these consequences of IndWdnal improvement, a 
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. foi tins leason the comparative estimation becomes a very dif 
'^ttei, especiaUy se^g the work muststart from as large and wried 
^ of fonns as possible, so as to have the best chance of finding the 
: Since the date mentioned, the greater part of the work at Svalof 
jjen devoted to these problems. 

1 beginnmg was made by dividing the work among the difierent com- 
jtoeinbeis of the staff, each one taking over a section confined to one 
ospecies. Then., by making a careful study of his own material, with 
us investigation and field trials, each member came to perfect’ him- 
ilisspctial branch, and trained his eye firstly to distmguish the dif- 
tlonns and secondly to judge the relative value of the characters 

5ie fact that we have generally able to draw up natural dassi- 
(^s, in which strictly morphological characters indicate the absence 
geiice of certain properties deteiming the practical value, has been an 
[Djable advantage. This allows tis, even in the first search for parent 
[5 to advance a little in some desired direction, 
fir the final and only dedsive estimation, namely that of the agricul- 
I value, it has been necessary to have recourse to field trials. The fact 
jour Institute, owing to its intimate rdation with farmers, has wholly 
bltural organization and equipment, has been a great help. The 
M valite of the hereditary qualities of the numerous new forms has 
determined at Svalof exclusively by growing the descendants of dite 
it plants under field conditions. To arrive at this practical value 
ally requires cultivation and severe criticism carried out over a long 
} of years. 

Naturally many practical arran.gements have been required in. carry- 
ut all these processes with the exactness and order indispensable in 
ag with material comprising thousands of forms each year (in 1912 
were over 9500 numbers on the trial plots). Spedal geneaological 
s (suitable for the dassification of fixed spedes) were drawn up, with 
^rs referrir).g to parallel geneaological collections, as well as to the 
plots, the re^sters and the tables. 

Ihe order of work was fixed in its general lines in a few years ; thus it 
shown for the first time at the General Swedish cultural Show 
196, by several hundred new and stable varieties, already compared 
one another. 

By the great variety of constant forms thus shown to exist in our 
the improvexnent of field crops was built on a much wider basis 
the old method, which could only deal with a few specially good 
Hie possibility of producing valuable novelties was thereby 
iy increased, as the available charactero were very diverse, compn^ 
hodate of ripening, resistance to winter and to diseases, etc., all qnal- 
oi great practical value, but previously beyond the reach of improve- 
t^ik. . . 

^ fonns, regarded as agricultural varieties, are of a stabih^ which 
derably prolongs and widens their use, as they do not need frequent 
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ietteWal by aife flutetose of fiesbfeeed. '^rbtabiM^ “^t'^Wsanj 
of difimeteis aid fiaUtifes wtawfe eoifld 6ot be 

As this st^hiMty atffetts afl ilk dt r&tit ia the gj 

the Mifeditaf^ peeuHhntifes beetle ittbfte obvious m ^ 
ety in question than in others, a dlxHttiattocfe m<h gfeatly ia^ 
^inition atid bohttbl. 

We irifty hoW enquire iht6 thfe nature of aU taese nimor species i 
allowed the division of the matetial ihto ntif and 
fdnhs Bo they bdine fr6m mutations, of fitoni spontaneous erossi 
tom both together ? that mutations agpear from ti&e to time h 
Orops has befen observed also at St^lof* Further, it has been foim^ 
spontaneous cross-fertilization is much more frequent than was ima] 
But it mustmot be supposed that the 6ri^n of the forms can be asceri 
for certain iil every case : indeed, thte hardly matters fdr practical 
as for this it is enough to knovir that these forms eidst. In any c 
should be noted that the final results of these tWo different types of 
are of the same nature, in that they induce in each group of fonns a i 
hide of systematic units, distinguished among themselves chiefly! 
Vaiying combinations of a certain, and often very small, number old 
ters. They are all What have beetl termed ** minOr Species ", or “ e! 
taty species M. Johannsen, who later made a thorough study of 
refers ^hetn as ” pure lines here we have, for practical reasons 

to the Englkh word ** pfedij^efe. ” 

Although otir first expe^mefits on this subject dealt with autog 
StJfedes (wheat baiifey, oats, p«a, vstches), our later experience wit 
dover forage grasses, beets, etc,, brought us to the concluaon tkti 
dainrius pteits there exist analogous independent ihinor species, I« 
rfants ^irit they naturally do not sWw tmiformity immediate! 
affe isolated, ^hey requite systematic tfeattftent for several yeais 
tiiet afcqtiife a sitiSlactory degree of purity and stability, and tl 
hey« be aS petfcctfis in autogamous spedeS, But it hasalieadybea 
tliat these fotte caU be used to brihg about the same practical res# 
others. The extension now in progress at ^lof is *'0^“ 
^vB scope for mote intensive treatment rf these groups, y 

field crops is artificial crossmg. About 1895 ^ 

with testfug the value (rf all the forms obtained by ^ 

old vaHeWei fMt we Imd w vears: 



not ^ eneouragmg resuiu.. „ 

SquSefceaid Tl, evaittiaUy so fa mdy , varieties,. 

As w^aoduaulatedri«*assbH»entt rf w^ toed ^ ^ 

t^et and itetble, each trtth 'sOam ri®’" 

was natural that we should try to Tbis was 

Of tfi^qttotities by systematic and cairful crosSug. 

taUb from tqoo on. 
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ce wsea”*??, of suph fundamental importance for cross 

^eral, come to light, the work in this direction at S^6f 
^greatly enlatg^. . Ji^partic^r, Dr. Nilssim-Ehle’s research^ 
it atid tove fuini^|^4 r^niar^ble contributio«xs to tbe study of 
Bia 4 th» h^tttte. ^e new Ught furnished on these problems 
add Ifffcdity ha^en of considerable value for the improve- 
Itse^ Sweden is in a position to produce agricultural 

I for use ^ .pio^ noiktm latitudes ; suc)i varieties will combine 
good quality strong winter-resistance or marked rapidity of 


g, 

ither, the application of this method, which has been very much 
gvalof, has shown that the combination and segregation of qualities 
the products pf cioss^'is normally so complicated as tp^render very 
the idea of reaching good results by theoretical speculations. But 
j dificulty that must be put up with, as crossing offers so many 
even if they are rather vague, of results which cannot be had in 
her way. 

aay case, the crossing which we do at Svalof with our already fixed 
5, is to be considered primarily as a supplement to the older method, 
a substitute for it. All crossing work demands as a starting point 
id stable material of well-known properties, so that the first thing 
epaie such material. Id. the same way the subsequent development 
pTOcess of crossing depends on the continuous creation of new and 
nuterial. Consequently, for the production of the two groups of 
d required, our method must be used, as it is the best and most 
re for seeking out the most valuable and constant types ip the old 
varieties. It should also be remarked that selection amor.g the 
variable descendan.ts of a cross is practically exactiy like the old 
method. 

tt a large and important part of the material dealt with, such as 
and root aops, ihs time for crossing is stiU in the distant future. 
pii and successive development of the work. — The crops dealt with 
ilflf from the beginning are winter and spring wheat, rye, barley, 
its ; peas and vetches were started in 1889. Oats, however, were 
ijected to very intensive work till the adoption of the new method 
, and rye not till 1900. It is true that the programme included the 
griailtural plants, but no attention was given, to these till further 
lere fprthcomin.g; it thus not till 1905, when the Government 
^ that it was possible to be^ work on forage grasses, clover 
ititoes. Root crops will not receive systematic improvement on 
i^of method tijH a^r coming rearrangement of the fin.ance?^ to 
^ have alre^y fetched. It is true tha t some work has already 
Mie on th^m, but tmJy by the simplest pedigree method, with selec- 
ibulk. The time is npw approaching when all agricultural plants 
dealt with by our ihisfittite. * 

®fintioned above, the intensive study of details which the new mfir 
volved, led to a distribution of the material in which each specialist 
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received a separate section of work. Thus oats and w^t weie 
by me from 1890 to 1910, and since then have be^ under the cbije 
H. Mlsson-Ehle. Barley was under M. P. Bolra fwm 1892 to iL] 
was succeeded by Dr. H. Tedin. who has also had charge of 
nous plants since 1892. M. J. Walldfen had rye from 1901 to 1904 
was joined by M. E. Ljung, who has had sole charge since 1908 
Lundberg has had potatoes since 1905 : forage ^ were take 
IQ04., but in 1907 were handed over to Dr. H. Witte, who at the 
undertook clover ; root crops have been under M. J. Karlsson aiid(j 
since 1907. Wallden has directed the work of coi?.trol and gennhs 
testing since 1892. 

It is evident that the final results of our workc^ be of practical 
only undexw conditions similar to those in which it undertaken 
should not be expected to be of value for very different soils an 
mates. In a country of the size of Sweden, which extends over 130 
latitude, that is to say a north-and-south distance as great as from the 
coast of' Sweden to Rome, it is evident that this rule necessitates a 
of trial crops in the different parts of the country. After produdngi 
Institute, situated in Southern Sweden, a good many varieties beHe 
be suitable for the centre of the country, we had every year to est 
a number of such local trials. We soon found it necessary to have s 
branch stations, so as to undertake more detailed research, ard to. 
proper control of the distant trials. We already have twosuchsb 
one^tablishedin i894in Central Sweden (near Upsala), and the oth 
the Arctic Gtcle at Lulea ; the latter is especially concerned mth 
crops Owing to the present state of the work, we are intending to 
lish several more in the more important agricultural provinces. 

Conmerdd cMaboration. - Most of four.ded t 

periment Station, jcnned in 1891 to fonn the Swedish General Seed Coi 
this organization undertakes to look after the new ranetiK bdo^ 
the ^ety as they are produced, and to mcrwse them and put 
the market, the whole being under the supemsion of 

dety This commercial enterprise was at the outset b, 

diffi^ties. But since the beginning of ^present century mft 
crease in number of the new varieties, it has shorn c«tmuM 
in importance and extent, so that it now has a very firm foothold . 

one another perfectly in the work for the common end. ^ 

are often oTfiised abroad under the ^ 

though they are perfectly distinct m boj 
The Company has purd^ an field trial 

some isobacres of first c^ fields, ^ ou . 

Society are catried out. There hranchesie 

jerty. The Company also possesses two y 
Sweden. 
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detailed distribution of the work and the contracts between the 
Government in 1909, and are imder 
®^on. Accoidmg to this arrangement the Company takes the 
pneties as som as they are ready, pneraUy in amounts of only some 
|g • they ate then increased on the land already mentioned under the 
J of the spedaliste The suteequent crops on a large scale, which 
ally have to be cained out on the farms of proprietors in the diffeient 
ijices, are also under the same expert inspection . 

Sot only thesmaU Site progeny, but also the larger crops, are examined 
Uroved by the Society when sent to the store ; the Society also di- 
j the cleaning and sorting, makes an exact analysis of each lot, puts its 
L the sacks and sees to the final dispatching, so that the purchaser 
r. each lot with a sufficient guarantee of its quality. 

\rarieties already handed over to the Company remahi ui!.der the 
ion of the Society, so that new lines, fresh blood in fact, may be 
infn the Comoan v’s strains as soon as required. In this way 


[juced into the Company’s strains cis suun as Teqmrea. in this way 
remains always responsible for the purity of the varieties 


iciety 


return for these privileges the Society receives from the Company 
^ anaual sum, at present exceeding £2 200. Further the Company 
Lnder certain con.ditions, to hand over to the Society part of the sur- 
profit. As the members receive only a limited dividend, it may be 
tint the Company also works exclusively for the public interest. 

SiHiloj jyroducts c^oad. — It is evident that varieties selected and vah 
under a dimate as northern and distinctive as ours can only be used 
very limited extent in countries with very different dimates . But tak- 
cto account only the part of Europe north of the Alps, and leaving 
lie extremely continental climate of Central Russia and parts of Aus- 
aid Hungary, it seems that a good number of our varieties are suited 
t conditions of other countries. Indeed they have already spread 
no inconsiderable area. It has happened that certain early ripen- 
fiirieties, such as Hannsdien barley and Culdre^ oats, have unex- 
idly adapted themselves to very extreme conditions. Thus, to give 
F examples, the new varieties of oats are much grown and appredated 
iallyin Russia. Most of our varieties are much grown in Germany, 
tiark and Holland, and in the last few years have been taken up in 
and. In Fmnce the malting barleys are especially appredated, but 
the oats. In Canada and the United States a good many varieties are 
n, but all limited to certain special regions. Further, isolated trials 
been made almost all over the civilised world, under the most diverse 
itions, with very varying results, as was foreseen. 
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Improvement of Whett and Oats at SvalC! 

by 

H. NiLSSON-EHtE. 

Since 1900 the writer of this paper hs^ been conducting the \?oi! 
plant breeding in the Wheat and Oats Secbon at Svaldf ; he has puhlij 
a series of memoirs and notes, some theoretical, others practical, oc, thci 
ject. In the/' BcUrag^ zur Pfianzenzuchi III the writer gives a res 
of his work on winter wheat. A similar summary, in German , of the ^ 
accomplished on oats, with complete bibliography, is in course of prep 
tion. 

Hie present article proposes to give the most important tesull 
all this work. The chief object aimed at during these twelve ym 
been to provide farmers with improved varieties. Secondarily, sofc 
time permitted, an endeavour has been made to develop further the] 
dples and methods of practical breeding, by ^ving in a series of put 
tions, partly of a purely theoretical nature, information cm the bas 
breeing, variation and heredity. 

Practical breeding has resulted in a series of new varieties which 
been handed over to practical farming, but only such varieties wei( 
tributed which in practical e^)eriments yielded a heavier crop than 
previously grown or otherwise revealed tiiemselves superior. 

These improved varieties were selected only according to yield ai 
direct valuation of thdr good qualities, and not according to an iw 
opinicm based upon a supposed correlation. An increase in the numi 
varieties grown in Sweden was vigorously avoided : the new varieties 
so distributed as to replace the varieties previously grown, and no gi 
number of varieties were produced than those required by the very w 
climatic and other conditions obtaining in Sweden. The most impc 
new varieties laUndhed between 1900 and 1912 are : among water w 
Extra Squarehead II (1909) (i) and S«« wheat (1911) J J 

den, and Pooik wheat for Central Sweden ; among joate W 

the white (»t districts of the South of Sweden and Black Bell U m 
the black oat districts of Central Swed^. All toe 
widely during the succeeding years, not only in 
extent in neighbouring countries also, and l»ve 
practical fanning. Besides the above, some few vanetiM a^P 
special conditions were distributed [Fyris oats and others). 


(J) -nttdate In biaclats Is that of the y»i in which the TOtieti« mtc fs 
upon the market and mostly In great quantities. 
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vaiwtaes tow replaced the oldei ones ; Etoia-Squarehead 11 
japletely repkeed Extra-Squ ar^ead I, the yield of which was con- 
kw inferior (about 15 per cent) ; the Grenadier variety is also destined 
DoeargiariuaUy. As for oats, the varieties Hvitling and White Prob- 
as Black BeU I fonaerly bred at Svaldf , have been withdrawn 
»y are no longer sold at Svalof . Thus an increase in the number of vari- 
^ nottato I^ce. A few other varieties whrich show further im- 
piect in certain directions have been given out to be grown on a large 
[id will within a very few years be placed on the market ; thus among 
^ and an early cross for the North of Sweden, and among wheats 
productive cio^ for South Sweden (0801) and Thule for Central Swe* 
fhe multiplicatioii of most recent crosses, which represent the 
jt mark at present attamed in improvement, is being carried out. 

Ik above new varieties have been obtained partly by seifection from 
i cereals and partly— during the last few yeaisprincipally— bycros- 
'^mutation, on the other hand, no new improved variety has been 
ed. The artificial crosses were made with the object of combining in 
gtmarner the principal valuable qualities, such as resistance to cold, 
g and diseases, productivity, and the like, and at the same time of 
sicg these qualities in the desired direction. In the attainment of 
aims continual progress has been made. 

lie work concerning the theoretical basis of breeding refened espe- 
to the nature of the hereditary variation in cereals and to the manner 
ich several qualities, especially those of practical importance, are 
ted. With thh object the writer began in 1900, the year in which the 
^scoveries of M^del were known., comprehensive experiments in 
ug; the results have hitherto been only partially published in the two 
ttil worte of the years 1909 and 1910, as well as in a series of shorter 


; first result of these researches agreed with those of Von Tscher- 
iffen, Spillman, De Vihnorin, Howard and others, namely that 
qualities of cereals, after crossing, show a sure segregation and re- 
l indepen-dence and form all kinds of combinations. The so-called 
jutary spedes, ” “ constant forms, ” pure lines ” of the mostly 
linating cereals are not, as De Vries thinks, indep^dent unities 
id by progressive mutations, but various howozygptic coMhifiaiions 
igating qualities. The crossing of two constant forms may give rise 
nutense variety of new forms which may be maintained constant , 
ices thus to have only one such cross to render manifest all 
^isity of constant forms or lines of a native breed. In words, 
^^rossijig of only two constant fonns, a whole " population of new 
lines is obtained. As spontaneous crossing occurs frequently 
•pollinating oeieahi l 3 at nntnre of the so-called elementary species 
8 as combinations of crosses becomes quite clear. 


latit principle in breeding. The object of bredingvras no longer himtaa 

selectiM (rf the eating homo*ygotic combinations, but was exten- 
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ded to the obtaining 6f always better combinations by appropijj^ 
ing ; and in this connection not only the crosses between older ^ 
different varieties, but also between lines, partly of the same old bn 
As for the magnitude of the differences between Ae homozygo^i^j 
binati<ms {** genotypes ” of Johannsen), it was shown in comecii^^ 
researches on the variation of native breeds (Swngw Vtsade^j^ 
Tidskrift, 1901, pp. 154-17^ ; 1908, pp. 165-170 ; Botan, Notis^^ 
pp. 113-140), as well as upon the segreption of qualities after cn, 
that in respect of most qualities, especially of the practically i^pg 
ones, the genotypes are so numerous and so closely ccmected that 
form fully continuous lines ; the result is that by cultivatmg sepai 
plants of similar aspect, an apparently uniform group of individuals a 
split up into different descendants, into lines hereditarily different. Aj 
the genotypits one may, it is true, isolate weU characterised “ elemei 
species from a native breed, but a more minute analysis of tlier.ati\’e| 
reveals that they are connected with each other by the finest tiacsii 
and the differences are only in the rarest cases of a qualitative botar; 
nature, and this especially for those qualities with which practical t 
ing deals. Further, in quite similar morphological typ^ tte physioli 
characters most impotent in breeding, such as productivity, resistai 
disease, lod^g and cold, early maturity and the like, may beessa 
different. In consequence of this, “ separation by lines " instead of " s< 
tion by forms was introduced in the years 1901-03. Instead of s( 
ting out from old strains a relatively limited number of morpholoj 
characterised forms and fixing them by continued selection, while f 
improving them by utilizing the new variations which appeared, a 
been done until then at Svalof also, further improvement in this dii 
was abandoned because no good results ^d been obtained (i) ;itiib 
a more extensive improvement of old varieties was resorted to, bysel 
for separate cultivation from each variety to be bred, the grea^t p 
number, sometimes several hundreds of plants, with^t caring w 
their outer appearance was the same or not, and their descendant 
compared as to their production and practical value. From these de 
ants or lines the best were finally picked out. A further selects 
better fixation of the characters of the fin.ally selected lines was not i 
made, because with this separation of lines frrnn old breeds of most 
pollinating cereals the lines in general were already suffia^tly m 
is explained by the fact that by continued selfing only 
combinations can be maintained in the long run, as Mendel 

shown. . in a 

The descendance resulting from crossing was tteateo m 

manner, only the separation of lines was frequent y . 
metiwa of separation by lines all the new impiowd varieties 
bred. 


(i) Pttttli«r Improvement fouglit for by means of snitabk crossu« 
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the atteffl^ Diade to obtain desired combinations from crosses 
^ be noted in the first place that most of the practicaUy important 
^rs are very probably excedingly complex “ construction charac- 
„ /gonstmktionseigenschaften). After crossing two constant forms 
g5 vfhich represent two d^ees of a character^ e. g. size, resistance 
fct or cold, time of maturing, the segregation is always complicated 
jaji only be ascertained by the separate cultivation of all the V2 plants 
. ^ comparison of the average characters of their o&pring in F3. 
regard, for instance, to the medium height of plants, the constant 

C ts vary very much ; there are taller and shorter lines in a whole 
degrees which could be represented by : 

I 2 3*4 5 6 7 8 9 10. 

josses between any two tall and low constant lines do not give (or 
n the rarest cases) thesimpleMendelian segregation. The segregation 
no^take place in the following manner ; 

s ■ y* I, % intermediate heterozygote, homozygote 8. 

iX 5 * Vi I, Yx intermediate heterozygote, homozygote 5. 

iX®* y^ bwnozygote 5, ^ intermediate heterozygote, homozygote 8 . 

3ii the contrary, the segregation after crossing for instance 1x8 
, a whole series of gradations, among which those of the parents ate 
rare or may be completely wanting, so that the whole segregation is 
mediate and does not attain the limits given by the parents : 


Xatoinediate aegregatUm 

Inversely, when two medium slightly different lines, such as 5 
^ crossed with eadi other, the segregation is very often, and sometimes 

i deiably, frawsgrmiw, that is degrees appear which exceed the limits 
e parents in one or in both directions ; Unes are formed wkch (m the 
ige are taller or shorter than their parents and which on further cultiva- 
show that they possess this character as a true hereditary trait . 

Patent 


5 


3 - 


■8 


Tmn^NMbe zegrcgftUoD 




As ewf bereditary Imt shows ^iftam fluota^-tafifisfeits modigc^^ 
which can s<toetiwc 5 he very consideral^e> tj^ ti^^^ 8 re$sive 
might perhaps be better represented as foUowg : 


3 5 7 



The fact is also important that lines that possess the sam degree 
character give on crossing segregations which form transgressive line 

Pareats 


TmnsgKfslTe segregatioii 

This is the manner in which all the quantitative practically impoi 
characters that the writer has investigated in wheat and oats beh 
such, for instance, axe the degree of resistance to cold (cf. 
fur PflanzenzucfUung, Vol. i, 1912, pp. 3‘I2), early maturity (cf. Co 
rendu de la IV conference intern, de gtnHi^e d Paris, 1911, pp. 13^ 
Paris, 1913), resistance to rust and to lodging, productivity, size of g 
The extensive researches of Tedin on barley (short notice in Popukf 
tumei. Rev^ft 1912, p. 216) show many qidte similar results, in regai 
eariy ripening, degree emeigaice of the eat from the sheath, an 
forth. Scmi^ines the transgressioiK after ^ crossing of constant hn 
medium elaracteis are very considerable («. g, the time of ripening ole 

On the baris of all the facts, agreeng for several characters, and 
ing the behaviour of se^egation not only in F2 but also in e 00 
generation fm F3), it » to be noted among other that the 
in certain descendants |s considerably greater thag m othe^. 
has suggested the theory that all practically b,i 

a complex nature (" Konstruktionseigeiischaften 
Mendelian factors, which through wrious combmatioiis, t 
series of hereditary constant 
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^ «tort 3 _^ the teha^our, which in rindpfe is q^te the 
U otb« diaiacteis. wkct submitted to the analysis of crossine 
'revealed themselves undoubtedly polj^enous, that is determined 
Lve»l factoft. 

^ most impottot arc the factors which operate in the same direction 
^ge ^aJfitorett) ; a character, e. g* the red colour in wheat, may 
(jilt tip W fhdtoiSy each Of which has the same exterior effect, 
jg ^ctL of ttox possesses the power of determining the appearance of 
Jjactet (For this pbenomiMion I^ng proposed the name poly- 
" and Plate that of “ homomery The black colour of the glumes 
[is inay be determined by two factors, instead of by only one as is 
jally the ease* Then in ^2 the segregation 3 black : i white according 
ggijupleldendelian scheme does not take place* but instead the segre- 
u 15 black: i wMm. There are two black factors* A and 5 , each of 
bis capable of pn^udng black colour. After crossing with a white 
{AB (^)i ^ black Fi plant is formed, which produces the four 
\ gametes AB, ib, itB and ab ; from the 16 combinations of these 
jtes anly one {ab ab^ will be white, because all the combinations 
flhich either one of both of the factors A and B enter will be black, 
ratio of 15 black: i white in F2 is thus produced, as may be seen 
I the following figure: 
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Of the 15 black T2 plants 7 {1-7) remain coiwtantly blackijj j, 
(8-11) sej^egate ag^ in the ratio "15 black : 1 wMte ^ dM 4 
ratio 3 black : i white. 

Segregation follows the same law when three factors operatingjj 
same^irectiou are present, as in the red colour <rf the grain in wheat c 
ing of a three-factor red Ime, ABC, with a white one, abc, pioduf^sj: 
Fl plant eight kinds of gametes ABC, ABc, AbC, oBC, Ahc, ak 
and abc. Of the 67 posable combinations 63 are red and only one (oic )| 
is white. In F2 the ratio is 63 red: iwhite andinF3 it obeys the 
as expected. 

When four feictois in the same direction are present, the ratio i 
is 255 : 1 ; the writer considers it highly probable that this is the case 
the ligule character in oats. 

In the crosses of two lines, each of which possesses an indepe 
feictor operating in the same direction {Ah X ^ B), the offspring willin 
some fwn Kina tions in which both factors enter and others in which 
are a bsent. Hirough crossingtwo led-g^ed wheat lines which had e 
the same appearance, the writer oblained in Fa the s^egation 15 
I white and in F3 the further segregation as expected. (Berkhte dtr 
chen hotanischcn Gesellchaft, 19, 19^^ > PP- ^ 5 -^) • 

red ^ 

Ab X 

red rtd white 

AB 


In the same way the crossing of two very similar common oats 
of them possessing a factor for spreading branches (Ab X »B) pi» 
in Fz and F3 the one-sided oats («6) as well as forms ( 4 B) vrith fe 
more divergent than in either parent, as expected. 

In this manner apparent novelties, apparent mntatons, arise, 
The writer has found factors having the same direction in detei 
numbers, in a series of quite different chatacten of wheat and oa 
only in the colow (of the glumes in oats, of the ear and gram m r 
but also in the sue and form length of the intemodes m the eats of 
type of panide in oats) (i), as well as in several other characters (pi 


same direction are COTiulative, totis, to 

add up. so that the character is mote strong im^^ the ^ 
numbSof fectors present. By means “ S 

especially when teterozygotes are tato intoconsrdeiation.aconi 
variation of a hereditary catnie may arise. 


(I) -me commoo oaU powew ttveial betan In ^ tit ' 

ti« of the hcandie* : on aoring with Tarlnrian ^ Mcl 1» 

oatn in F, (Jo not omonnt to a quarter of the individuals, 
portioD. 
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g above-described bdaa^t^ of the practically important characters 
ace to cold, etc,), ^ving intermediate and transgressive segrega- 

gasy to dndeistnnd by means of the theory of several factors work- 
iie ime Election and of a comulative nature. Already with four 
on ciosring the extremes (ABCD X abed) these extremes will be 
'only once eachin every^ 256 individuals; all the other 254 individ- 
e intejmediates ; in a limited number of individuals the whole segre^a- 
iiflertndiaU. The individuals of medium character will be the most 
jQ5 because the gametes with medium number of factors {two fac- 
ie the most numerous, By means of the curve of combinations (Kom- 
jiiskurve) of several factors operating in the same directior. the origin 
,jQial curve of frequency of hereditary variation is at least partially 

led (i)‘ * 

lie transgressive segregation of practical characters after crossing 
tennediate constant lines is to be attributed to the presence of several 
, operating in the same direction in these lines, in the same way as 
ossing of two similar red lines [Ah X gives rise to partly deeper 
\B) and partly white (ah) as transgressions. 

he principle of the action of several factors in the same direction 
eats, for practical breeding, the principle of the work of continuous 

ination. ^ , - 1. 

a winter wheat, the object aimed at is to combine always m a better 
er the probably many inner factors which determine the practical 
cters of productivity, resistance to cold, to diseases and to lod^ng, 
ar,d little by little good progress has been achieved in the desired 
ion (see above), even if the chief aim of the work, namely to unite 
roductivityand other characters of the best West European varieties 
tlie resistance to cold of the native Swedish varieties, is still far 


being attained. ^ u.. • 

further, an endeavour is made with both wheat and oats to obtain 
crease in productivitv by crossing two varieties, equally pr^u^ve, 
tmight eventually be the combination of several factors. In tks dir^- 
some results have already been obtained, with winter wheat (C . 
^mUisddesforemngsTidskrift, and with oats (result 

« Jh dSe of continued combination work in practical b^eding is 
sed only on the principle of factors operating m the same tae<tion 
general on the multiplicity of the inner factors wtach ^ 

or characters, and the complemty of tire segrep ons 
when only one factor working in a particular dire ^ 
in oats) is present and in F2 the segregation is 3 black . i white, 


By the .. Comwnauon ” German writers " 

>1 on tbc one hand by segregation of Veterbvnsslehri, 

“ hereditary units”. Cf, Baur, Brwix: EinfOkrwi, tn dt 
Berim, 1911. 



liie aegrtijatiOT 

4 Tff y ahrw very various shades of to the 

lUodsfymg factors (rei&fOTcmg ot ifibilitpfy ^^®ilailyj^ 

s^tegat^n is ve^ fiwiUcat in sevml charactet^of.^^ 

ito question. He 

wheat and oats {ZeUuhtift M itnd Vert^ 

5 , W' ^ pr^salde that these inhibitojy \ 

are not simpk, but series of factors^ and ^t there may be iaiij; 
fectbts operating in the sai^ dire^on. 

Considering this multi|)licity of inner factors and the conseqijgj^^j 
ility ofimpiovemeiit-^th^h it may be slow and gradual-bytb 
bination of these factors, the writer has come to the conclysiaii 
together vdth the selection of already existing combinatitms, systi 
artificial continuous ciosang will in the near future play the dk 
portant part in plant breeding. 

The writer has several tildes recognized spontaneous variati 
homozygotic lines {Zeiischrift fur indufUm Ahstammun^s^ und Verti 
lehre, igii, pp. 1-37 ; Verhandlungen des Naiurfmcher Vereii 
BrUnn, 50,1911, pp. 139^15^. ^Wiese spontaneous variations ate 1 
dite to the disappearance of Mendelian factors (mutations by loa 
uotlung new has been produced in the cases hitherto observed. Ne 
less, the writer oonsideis it not iinpossible that there may be mnl 
by loss whidi will prove valuable to breeders. For the investiga 
tlfis question also the writer has exteuave experiments in course. 

DKTAIIJSD FUBLiCAtlONS OK THE BREEDIKG WORK OF THE WRIT! 

Nxlsson-Ehle. I. Ueber die Wlnterw^aenarbeiteii in Sval6f in den Jahren 15 
(Work on filter wheat carried out at Svalof from 1900 to 1912). — Bei 
PfigitseiWicJU, III, pp. 60-S€. Gives a ooiiipielc list of the writer’s 31 pul 
bn wheaU 

2. (Experiments in erosring uais and »head. — I. Ltmds 
1909, N. P. AW. t, Vbl. 7» No. 3, pp. t»3. — IM„ 19 N- Afd. 2, Vol. 

***** t (Annual Reports on the wofk on oats and wheat at SvalSf) - 
Ufrdto/Sfmags TMskn/t, 1906-1912. 


The Present State of Motor Crttivation in Oerniany 

Dr. Gustav Fischer, 

Profsstor ai ik$ Royal AgHcwUural Higher School tn Berlin, 
Paimen wio possess large extents rf heavy soU m 

tite dod>le-«n^ system oi steam pteuj^n^ m -fl^inctease 
haukd by a wire rope alternately by each engin . 






Fig. 4 

of the International Harvester Co. 
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of farms in G«imny which use steam ploughs, namely from 8:16 
32 to 2995 19^7* that the need of mechanical aid in the tillace 

f soil has steadily ihcie^d and that at the same time the machine 
^ has satisfactorily met the demands made upon it. But the figures 
1 for 19^7 small in comparison with the total num- 

f farms. In fact they represent only a little over lo per cent, of the 
5 covering upwards of 250 acres. All the other farms had to plough 
land in tha,t year and the three following years with teams, because 
lectric outfits that were used in some few farms might have been 
ted on the fingers of one hand. 

the same time the want of a cheap, mobile, mechanical plough, 
a to small farms and to the shallow tillage of light soils, was all the 
; keenly felt as the conditions of labour grew worse and the advantages 
jeful tillage were more universally recognized. The hope that the 
jf oil engines would soon solve the difficulty, which the cumbersome 
a engine could not, seemed at first impossible to be realized, and sev- 
eminent engineers considered the problem of motocultuie as an in- 
ge one. But the laborious and expensive experiments of Robert 
k, a man who had much practice in mechanical technique and who 
^med, on an estate he had then bought, to appreciate the difficulties 
piflg the soil, resulted in a practical solution of the problem. In the 
kg of 1910 he was in a position to put before the public the first 
it plough. 

With a few unimportant modifications, several hundreds of Stock's 
pr ploughs are now used and, under suitable conditions, work satisfac- 
y. These ploughs weigh between 4 and 4 % tons. They are so 
tnicted that almost the whole of their weight is carried by the driving 
ils, thus producing the necessary friction between the wheels and the 
nd. The wheels are 7 ft. 4 in. in diameter and only 6 inches wide ; 
are furnished with lugs which project on both sides about 4 inches 
Mid the tyres of the wheels, so as to allow sticky soil to fall of easily. 
t lugs are not arranged transversely, but somewhat inclined, so that 
■penetrate into the soil obliquely, thus ensuring against skidding and 
itating their coming out of the ground. In order to utilize to the great- 
extent the weight of the machine on the driving wheels, the four- 
ider benzine motor is situated well in front so as to counterbalance the 
gh shares with their , frame placed at the back. The steering wheel 
R tail of the machine bears thus a very small part of the weight. 

Stock’s plough met “with great success for its several good points. It 
nple in construction, for the motor and the implement form a single and 
risible whole . Nor is its working less simple . The driver sits in a light 
,with the steering wheel, the crankfor regulating the depth of the shares, 
Ibe levers for driving the motor close to his hands ; by means of one 
lever the motor is thrown into gear and by another one the regulator 
^ depth is disconnected. The machine is further simphfied by there 
g no device for reversing or for changing its gear when once started at 
rtain pace. Tlus simplicity, however, is attained at the expense 0 
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some advantages. The change in speed can only be obtained by char 
the gearag, which oan only be done when the machine is not wot 
and besides requires a certain amount of time. ^ 

A test of dock's plough made by the writer in 1911, on behalf 0 
Colonial Committee, gave the following results as to work done and consi 
tion of fuel (i). On a mild loamy sand the motor plough worke^j 
1.73 acres in one hour to a depth of .6 % inches! The fieM was 700 
long and of a convenient shaj^. Another day 148 acres per 
ploughed to a depth of 8 3/^ inches. Lastly, in consequence of se, 
stoppages due to the field not being sufficiently dry, only 0.99 acie 
ploughed per hour to a depth of 7^ inches. The consumption often 
was under the favourable conditions of the first day only ^2.3 lbs. perj 
but on an average in practice it ranges from 14.3 to 19.6 lbs. per acre ' 
power devefoped, as registered by a brake dynamometer, was 33.0 jj 

The technical success of this machine was a stimulus to other inm 
to similar attempts and to further improvements . Most of them consi<i 
the want of the means of changing the s^d.and especially of reveis 
as disadvanta^s, and it must be recognized that this is true. Oa n 
level and uniform ground a change of speed is not necessary, but I 
slight undulations or depressions are to be traversed it is a drawbac 
have to keep up the same slow pace that has to be taken for going up 
according to the power of the motor. Still more important is kvcr 
for as soon as the plough is brought up by a big stone, or through a si: 
error of the driver by any other obstacle, the machine generally requ 
t^ assistence of horses to shift it ; while if it could back it could ea 
disengage itself. Recently, the firm Stock has been providing its plot 
with reversing gear if demanded. 

Since 1910 a number of motor ploughs have been invented, butoii 
few of them have survived, and deserve to be mentioned. Vetysim 
to the Stock plough is the Wandeler-Dohm plough of the German M( 
Plough Co. (Deutsche Kraftpflug Gesellschaft) ; but it has reversing ; 
and two speeds, and its management has been cleverly simplified, 
shares are fastened to a special frame which can be ea^ly lifted and lowe 
being fitted into a main frame. 

The machine of the Cast Motor-plough-building Co., Ltd. (Cast Mo 
pflugbau G. m. b. H.) in Berlin (2) is very light. Both the tractor and 
ploughing outfit are mounted on spring frames. The tractor weighs c 
about 2 ^ tons. The Gast plot^h has reversing gear and various spf 
ranging £rom 2.8 to 5.3 miles per hour. The sejaration between the n 
and the plot^hs which has been made in this machine has been followed 
most builders. It facilitates the use of harrows, mowers, root Hftoisj 
similar machines, and is absolutely required by many fanners. At 


(i) Verhandimnim der KohntaUeOmischen Kommisslon des KoloMal’ Wirtsck 
K^miUes, igit. No. 1, p. 41 a seq., No. 2, p. 62 seq. 

{2) Slice the above was twitten the Gast Co. has been wound up. (Authof'i t 
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■ time It mmt be reco^zed that the unity of construction of the Stock 
jt is one 0 Its pnncipal ments, tecause, setting aside aU seco^ 
idarataons, t is budt esclusmly for ploughing. Besides, those wto 
^ Stock ploughs have already devised methods for attaching otter 
^mettts instead of the plough shares. ^ 

Of quite special bmld is Mhl’s patent motor pfoi^, devised by Gus- 
pohl, of Gossnitz (Sass-Anhalt) ; this carries in front of every plough 
e a revolving coulter, consisting of a sharp disk with projecting Mates 
i have the object of easing the work of the plough by breaking up the 
and thus diimnishing its resistance. 

This feature makes Pohl’s plough resemble semewhat those machines 
idtBumotoien) which till the soil not by means of ploughshares but by 
living hoes. Among these the one that has been most tested is the one 
jted by the Htmganan Koszegi, the building of which has’been under- 
i„by the firm Heinrich hanz, of Mannheim. Lanz’s machine has now 
Bied a form so different from Koszegi s original, that only the manner 
BrWng has remained the same. The driver sits on a three-wheeled 
ide resembling a motor car and controls the whole machine . The shaft 
ithe disks that bear the cross-blades, is situated at the hinder end and is 
en by an endless chain ; it can be raised or lowered by the driver by 
ms of a hydraulic apparatus. 

Somewhat similar is the v. Meyenburg’s “Ivandbau motor” of the 
crkultur Joint Stock Company, Bale, built by the Siemens-Schuckert 
ks. It differs from the Ktfeze^ machine chiefly in the elasticity of the 
5, which are not of rigid sheet iron, but consist of curved claw-like steel 
s. The advantage of the elastic hoes is claimed by the inventor to 
in their being able to avoid stones and other dangerous obstacles, and 
sequently to last longer than rigid hoes and to require less power. 

Ik experience gathered as to these revolving disk machines is as yet 
iffident to pronounce final judgment upon them. As indeed none can 
be pronounced upon motor ploughs, in spite of the fact that these are 
flu much greater members. Present experience shows that the revol- 
gdisk machines require more power than motor ploughs. On the other 
id the work they perform is more intense, since they work the soil like 
ling machines and reduce it to a fine tilth. They accomplish at once 
bout requiring any further assistance , what frost and changes of weather 
iher ordinary ploughing. Such a finished tilling is well worth a few 
■nds of benzine, and it would be unjust to make capital of this greater 
sumption against these machines. Possibly Meyenburg’s machine, owing 
to its elastic hoes, may be made so much lighter than motor ploughs that 
saving in weight will bring about a notable saving in power, as the work 
sumed in running the machine varies with its weight. But just this 
is one of those that has been tested least. It is proposed to build 
a various sizes down to 8 H. P., and in breadths ranging, according to 
^^pth of the work, from 32 to 56 inches. 

^ xeason for the more favourable conditions, at least in theory, bf 
of the revolving tilling machines as compared with those of the motor 
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ploughs, lies chiefly in the fact that their working disks revolve in thej. 
direction as the dri^dng wheels and that while working they propel als( 
at least evpn in the most unfavourable conditions they do not act asbr^ 
as plough shares do. The fear that the finely divided soil would sooj 
compressed again has in no case been justified. Manures and stubble 
distributed throughout the tilled layer, and only in soils overxua i 
couch grass are unfavourable results to be apprehended from the p, 
bility of increasing the infestation by the couch grass being cut upint 
many small pieces. From the j^int of view of tillage there are ha 
any objections to be raised against these machines, but their teck 
execution is not yet quite satisfactory. For this reason Meyenbui^’s 
chine is not yet on the market, and I^nz has had some lack of successi 
his machine* in rgia. On a heavy soil it did not work beyond a oei 
depth, because the motor, in spite of its 6o H. P., was not strongeuoi^ 
the surface of the ground was left uneven in the wake of the machine oi 
to une qual depth of work, due to the disk shaft not being properly suppoi 
Both inventors are actively occupied with the improvement of i 
machines. I^nz’s machine in a modified form has already worked very 
this spring. 

For soft soils such as moors, most motor ploughs are too heavy, 
is especially true for American machines, which work satisfactorily on n 
other German soils. They are all built on the tractor system to j 
hauling other implements besides ploughs. The plou^ are so am 
in the American machines that a man can stand on a Idnd of platfom 
regulate the depth of the shares while the machine is running. In some 
chines each ploughshare is independent and yields if an obstacle is enc 
tered ;in others they are \inited in groups, as in the Moline Plow Comp; 
plough, in which they are in two groups of four. For greater depi 
work (8 inches and upwards) American builders prefer disk plot^ 
is true that these do not leave the bottom of the furrow smooth, but 
penetrate easily into the soil even under difihcult conditions, as forinst 
when long stable manure has to be ploughed in, 

American tractors have no very projecting grips on the tires of 
wheels, which are very broad, but only low obliquely set lugs. The 
frequently used tractor of the International Ifervester Coy. (Ihace ' 
tor), in its largest si2!e, has hind wheels 6 ft. 4 diameter and 2, 
wide, which can be further widened by additional tires 14 inches' 
Its motoris about 45 H. P.,andits weight 9 Vi tons. The formofttefl 
is well adapted to hard soils, and allows of the machine passing 
the fields to hard soils without being obliged to unscrew the gni» 
put fenders between them to prevent their being damaged, as is w 
with Stock’s plough. But on soft soils the wheels have not enough 
and they begin to skid in places where Stock's plough continues to go 
The great weight of the machine is also a difficulty in soft sous, 
tion engine the machine can naturally be used without any altera 
^ In order to work with motor ploughs on moors, recourse mus 
to haulage with steel ropes, but instead of steam endues, oil mo 
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^ as smaUer powt is sufficient. Hartmann, of BerHn, builds his ploimh 
je onC'Cagine system, and fixes the drum on which the tail rape is paid 
j, an item earner mounted on rollers which is anchored in the gromd 
feuldich's system (^kritz engine works) there are two portable engines 
, jl. P., each of which drives one drum which alternately hauls the cable 
ng the ploi^ and the cable anchored at the other end which serves to 
e the engine forwar^. The experiments carried outwiththe Keukirch 
gh on the Pomeranian moors have yielded good results, 
fhe results hitherto obtained with motor ploughs in Germany do not 
yofa final judgment being passed on them, but they have confirmed 
for light and mediim soils some very useful machines exist. Gradients 
(£ I in 10 offer considerable difficulties, because the machines require 
Iieir own propulsion so much power that not enough is left for actual 
[. Stones also, when they are numerous and big, are a serious hind- 
e, Many American ploi^ have safety appliances in the shape of 
Ign pegs which break when the plough runs against a large stone, and 
share and the beam pivot round. But when there are many stones 
pegs break so often that the amount of work done is diminished. On 
[soils the American tractors work best, while on soft soils ploughs of 
Stock type are preferable. Depths of work reaching to 8 or lo inches 
be obtained on most soils ; greater depths are not so sure . Ihsk ploughs 
1 to penetrate more easily to considerable depths than the others i 
even Stock's ploughs have reached, according to the statements of 
lical men, as much as 12 to 14 inches and even X5 %inches. I give these 
res, however, with reserve. 

Tbf amount of work done by a motor plotigh may be set down at an 
'age of to 1% acre per hour ; on heavy soil and with deep work 
nks to about X acre. The consumption of benzine, bomeoxol or benzol 
s, under average conditions, 3s lid to 5s yd. Benzol costs 15s per cwt. 
does not work so cleanly as benzine which after combustion leaves 
residue, but is dearer. Unfortunately the prices of liquid fuel have 
itantly risen and are much less steady than those of coal, which is besides 
iper for the same amount of power developed. These data bring an 
nent of uncertainty into the calculation of the profitableness of these 
:6ms of ploughing, and still more is this the case "with the figures lepre- 
ting wear and tear and repairs . The data supplied by practical men vary 
hiu very wide limits ; motor ploughs are still too recent to allow of their 
ability being determined. Several owners have already had to pay con- 
irable renovation expenses. It is usual to calculate for interest, amor- 
ment and repairs 25 per cent, of the purchase price, which amounts tor 
cks and similar ploughs to about £830, for the large Ihace ploughs 
!30 and for the smaller ones £735. Such figures will have to he reckoned 
^i^ven with good and well schooled drivers, because the machines have 
*^oik under unfavourable conditions and the quick-running motors (Stock 
^^720 revolutions) soon wear out. Ihace has a motor that makes only 
} 335 revolutions, but it appears doubtful whether its construcflon 

that of German motors. 
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Within the next few years the question of profitableness will be c|t 
up. In the meantime it is certain that for the shallow and moder 
deep ploughing of the light and medium soils so prevalent in Geni 
motor ploughs assist very materially by the careftfi and seasonable ti 
which can be done with them, and in overcoming the diflBculties whid 
unfavourable labour conditions oppose to the increase of the total ^ 
of crops. ■ 


Report on the Diseases observed at the Phytopathologia 
Laboratory of the National Museum of Rio Janeiro 

by 

Andr6 Maublanc, 

Chief of the Laboratory 

With the exception of some investigations concerning the i 
important economic plants, chiefly coffee, it may be said that ph 
pathology has been hitherto much neglected in Brazil. Certainly s 
naturalists have collected abundant material which allowed an ii 
though a somewhat incomplete one, to be formed of the especially 
mycological flora of the country \ but this material has for the most] 
been studied in Europe, and the specialists who dealt with it could 
direct their researches beyond the morphology and the system of 
fungi on cultivated and spontaneous plants. 

Since its foundation, still quite recent (1910), the Phytopatholog 
Laboratory of the National Museum of Rio Janeiro has been obli] 
through lack of proper installation, to Hmit its efforts to the scien 
determination of the diseases which it examined ; but the defini' 
organization of this Laboratory, which is now an accomplished t 
wiliallow of more exhaustive phytopathological researches being madei 
of dealing with biolc^cal questions, whi^ are the most important 
the practical conclusions which may be drawn from them as to treatffl{ 

Still, even now it appears to me to be interesting to state bri* 
which are the most important and most widely spread parasitic fu 
on cultivated plants in Brazil, almost exclusively in the Sotithem. Stat 
from Rio de Janeiro to Rio Grande do Sul, the only region from wb 
the Laboratory has sufficient material. This information may be 
real importance, as it is only by the comparison of similar statistics p 
Ushed in the various countries that an exact knowledge will be acqd 
as to the distribution of the principal diseases, and this seems indnp 
sable, if it is intended by an international understanding to arrive^ 
legislation capable of reducing to a minimum the danger of 
into a given region diseases which are still unknown to it. 
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Colletotrichum coffeai^ 
,A Shlb»m fia^dum Cooke, and Phyllosticta coffeicola Spag^ Z” 
,latter a« confined to some n,oist localities of the coast wf and am 
m the great plantations of the interior. None of these fund am 
lly dangerot^ and their effects can not be compared to those cLed 
fflfavonmble ^rnabc c^.dit.ons and especially by the cold w^ds 
„ the south, whi^ sometimes lead to the drying up of the branches 
cases o rot are also to be mentioned ; they am due to a togi' 
,ch has not yet been determined, and have been foun4 in the State 
Slinas Geraes ; but they are purely local cases. 

^GAr CanE. - This crop, also very important, does not suffer 
m dangerous diseases in Brazil, at least in the greatest number of plan- 
ions ; only rare cases can be mentioned of the appearance of disease 
; to CoUetoinckum falcatum Went, {morve rouge) and to Thielaviotsh 
*M{deSeyn.es) V. Hota (pineapple disease). Leptosphama SuccLi 
Breda de Haan ond PkyllosHcta Sacchari Speg. cause onlyinsignificarit 
iiry to the leaves. 

Tobacco. — Tobacco leaves often bear spots due to Cercospora Ni- 
inm Kll. and Ev., and also other spots the causes of which are not yet 
[1 kr.own : they do not seem to be due to parasites and are often desie- 
■d by the vague name of rusts 


Maize.— Only maize rust (Puccinia Maydis Ber.) has to be mentioned, 
I it is of no great importance. 

Mat 6. — A great number of fungi, especially on the leaves, but seem- 
ly not dangerous, have been noticed by Spegazzini on Mate (Ilexpara- 
irtcJMts), a plant of the greatest economic importance in the south-west- 
States of Brazil. I have recently had occasion to study the leaves 
this shrub, on which I have recognized the presence of the following 
ties: PhyllosHcta Mate Speg., Cercospora Mate Speg., CoUetotrichum 
rhe Speg. and Pestalozzia paragmriensis Maubl. (description not yet 
blished). 

Rice. — Only Piricularia Oryzae Cav. is to be named. 

Cotton. — The leaves of cotton are frequently attacked by Uredo 
^sypii I^gerh. and Cercospora gossypina Cooke. A more serious di- 
se IS “ fruit rot ” ; it is imperfectly known and doubtless due to the 
ion of bacteria introduced by the punctures of insects. 

Vine. — In the south of Brazil, vines have suffered from the follow- 
i diseases: Cercospora viticola (Ces.) Sacc., the most frequent species, 
1 when widely spread producing a serious disease ; anthracnose (Gloeo- 
>fmf» ampelophagum [Pass.] Sacc.), very frequent ; powdery mildew 
Tucketi Berk.); mildew {Plasmopara viticola [Berk, et Curt.] 
il. et de Toni) ; Coniothyrium Diplodiella (Speg.) Sacc., form on lehves 
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hitherto very rj^rely observed ; Sepioria ampelim B. et C. ; Colktotrici 
ampelinum Cav. ; Pestalozzia uvicola Speg. 

WbjIat, — On wheat, in the south of Brazil, smut {Ustila^o Tri 
Jens.) has been reported, and especially the rust, which, according to 
samples received, is due to Puccinia glumarum (Schm.) Eriks, et Hei 
in one case only was I able to ascertain the presence of Puccinia ^yam\ 
Pets, occurring with the preceding species. 

pRtnx TREES. — The following list includes the parasites obser 
up to the present : 

Guava tree : Puccinia Psidii Wint. (on leaves and fruits) ; Gloeoi 
rium Psidii Delacr. ; Pestalozzia Psidii Pat. 

Mangoes : Gloeosporium Mangae Noack. (on the fruit); Gloeospon 
Mangiferae Henn. (on the leaves). 

Bananas : Gloeosporium Musarum Cooke and Mass . 

Citrus fruits, various : gummosis ; Colletotrichum glomporio\ 
Penz.; Septobasidium albidum Pat. (on the excreta of scales). 

Jaboticabeira (Myrciaria Jaboticaba): Uredo Rochaei Puttem, j 
Oidium Rochaei Putt. 

Fig : Uredo Fid Cast, and Phyllosiicta sycophila Thtim. 

Papaw : Sphaerella Caricae Jk^ubl. (very frequent in its conu 
form Asperisporium Caricae [Speg.] Maubl.). 

Cambuca (Eugenia edulis) : Uredo Cambucae Henn. 

Peach: Monilia fructigena Pers. and Cladosporiutn carpophilm"i]n 

Apple : Gloeosporium fructigenum Berk, and Macrophoma malor 
(Berk.) Berl. et Vogl. (on fndt). 

Pear : Gloeosporium fructigenum Berk. 

Quince : Gloesporium fructigenum Berk. 

Plum : Puccinia Prunt-spinosae Peis, 

Japanese plum (Prunus trifolia): Gloeosporium fructigenum 
and Monilia fructigena Berk. 

Vegetables. 

Cauliflower: AUernaria Brassicae (Berk.) Sacc. This species, stiid 
by M. Pattemans, has caused serious damage, attacking the leaves i 
the flowers in the State of Rio de Janeiro. 

French Beans : Colletotrichum Lindemuthianum (Sacc. et Ma^ 
Br. et Cav.; Uromyces appendiculatus (Pers.) I^ink ; Oidium erysiphoi 
Fr.; Isariopsis griseola &cc. 

Peas : Oidium erysiphoides Fr. 

Tomatos : Septoria Lycopersici Speg. (very frequent species). 

Carrots : Macrosporium Caroiae EU. et ly^ngl. 

Asparagus : Cercospora Asparagi Sacc. 

Celery : Cercospora Apii Fres. 

Roses : Phragmidium tuberculatum MueU. ; Sphaerolheca 
(Wallr.) Lev. (conidiai fonn) ; Mamonia Rosae Br. et Cav.; Cermw 
fosi%ola Pass* 

Caraations : Heterosporium echinulatum (Berk.) Cooke. 
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Pahlias : Oidium sp, 

gegoEia Rex : Oidium Begoniae Puttem, 

Oak* — Oidium alphiioides Griff, et Maubl. The appearance in 
jjl of this dangerous parasite is interesting ; it dates from the month 
jiigvtst 1912, when oak mildew was observed by M. Puttemans in the 
and parks of Sao Paulo ; semewhat later I recognized its existence 
^jjjpinas and since then the disease has made much progress. 

^stly fumagine is very widely spread on the leaves of a great num- 
•of plants (Aurantiaceae, coffee plants, etc.), where it is the conse- 
jce of the attacks of scale insects and aphides.^ 

'the preceding list does not claim to give a complete picture of the 
diseases existing in Brazil; it has been drawn up with the assistance 
jje documents possessed by the Phytopathological Laboratory of the 
ioaal Museum, leaving out those species which do not present any 
ctical interest, either because they attack wild plants, or because they 
jjot cause any serious injury to cultivated plants. On the other hand 
ipber of specimens preserved in the collections of the Laboratory 
sEEOt been comptetely studied owing to want of time ; this study is 
jg pursued at present and it may already be stated that a great num- 
of parasites — the description of many of them has not yet been pub- 
^ ^ might be added to the above list. 

Further, for instance at Sao Paulo, several fungi have been reported,. 
K of them injurious to cultivated plants (Phytophthora inf&stans, 
mfara cubensis, etc.), which do not appear in the above list. It 
Bid hve been easy to lengthen it with the help of bibliographical data,. 
Unshed to mention only those diseases which had been observed 
tk Phytopathological Laboratory of the Museum, and the specimens 
which are preserved in its collections, thus allowing the determinations 
le controlled. 
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624 - Project Rdcting to an Official Register of Selected Plants in Huniar 

Year 23, No. 3a, pp. Ii53-ii55' Budapest, April 26, 1913. 

M, Emile Giabner, director of the Royal Hungarian Institute for 
selection of Plants at Magyar6vdr laid stress, in the report which he 
sen ted to the committee of the above Institute, upon the urgent necessity 
a regulation dealing with the systematic development of the selectioi 
agricultural plants. Althoughin Hungary plant selection has beenpract 
for a number of years, it is only during last seven years that it has 
with any success. As tl^ first step to promoting systematicplant selec 
is the encouragement of the agriculturists engaged in the task, M. Gral 
suggests for this purpose the establishment of an official register of thepli 
selected in Hungary ; the chief heads of the project are as follows ; 

1) The objects of the register are on the one hand to protect theri] 
of Hungarian agriculturists engage4 in selection and to prohibit the ill 
sale of varieties which have been improved by them, and on the 0 
to afford every guarantee to the purchaser of the strict selection of the 
riety which has produced the seeds he wishes to buy. This guarai 
does not extend to the quality of the seeds (e. g. to their power of gem^ 
tion), nor to the value of the crop, but exclusively to the identity and pij 
of the variety. 

2 ) The register will comprise field crops (cereals, root crops 
crops , industrial crops and forage crops) systematically selected in Hunj 
In the case of autogamous plants, only those can be inscribed which! 
been obtained from pedigree selection, or by the hybridization of pefi 
varieties ; in that of allogamous plants, only those are admissible w 
have been obtained in the same way, or by selecting families ; but if 
method is employed, it is necessary to prove that the parent plants 
selected according to the revision and annual classification of the rt^ 
It is necessary, in the case of new varieties obtained from others a n 
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the register, to prove hy authentic trials that t1im,<,„ • 

jjtial point ; otherwise such varieties cann nt h J in some 

3) .Theofficialregisterofselec?dp~bL^^^^^^ , 

, Institute of Plant Selection at Iifegyar 6 v 4 r ^ ThcTu^“^'‘ 
be entered : a) a minute description of all tt J 
,nriety registered ; h) its date of rilt''? "I*P^rtsof 

jety and of its parent plant ; d) the s^tem^’v thir).?^*- 

,lBS been obtained. This document must 
tire plants of the variety to be registered or bv 22 

4) . When all these conditions havrWo^ . 

itttokes the further revision, and sends an official to ^’’-^^itute 

i of the harvest ; it is his duty to e^mi 'e “ a * ' 

stion plots and the method of selection This Xcial dra°^ 
fc observations, which he submits to the ^Se tb 

ihaUthenecessarydata; butshould he 4 ht^h^^^ 

farther experiment, the official is required to treat tL m h 
joaal secret. A registration fee of loTmo^s u L nen^ “a ? ^ c ' 
Jo of the ^Wute for each variety and should the growe 4Tto r^s" 
weral selected imnet.es, the fee for each additional one is 2, ^1 

1 a rr ■ variety on the spot S h 

not be lettered, the amount of the registration, feecannot b^rM 

mtead, the ngn^ltunst has a right to another inspection within the 
L by the registration tax is deposited in the State 

b. The Institute mate annual test sowings of the registered varictie! 

Eareaof6osq.^. in thecase of autogamous plants, and 240sq yds for 

^mo® on®. Tie owners are required to provide the seed free 
tial experiments must be compared every 

r wiffi th^e exhibited by samples grown the preceding year and 
md in the Institute collection ; if any difference is obs^d or if 
cliaracters are not identical with those entered in the register the 
Hm qiiestion must be informed, and it must be ascertained whether 
vanety he has put on the market is identical with that on the register • 
« the contrary be the case, the variety must be struck off the register.' 
™tmiid selection of a variety entered on the register is controlled 
® insbtute, an offiaal being sent once a year to the estate where the 

7 IS bemg carried out to examine the plant and the method 
»oyed. 

^ Committee unanimously approved M. Grabner’s project and will 
■■Jit it for the approval of the Ministry of culture. 


Agrlenltare in Rumania. ^Casdas, Agricola in La vie agmole et rurde, 
21, pp. 604*607. Faria, April 26, 1913. 

. . ^rea of Rumania is 32 445 600 acres ; of these 5 699 215 are 
? forests, ‘while 18045 428are devoted to agricultural purposes and 

between the various crops as follows : 
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Cereals 


Wheat , . , 

. • . 

. . 5111695 

Rye. .... 


. . 264904 

Barley . . . 


. . 1234771 

Oats . . . , 


. , 943 051 

M^ze ... 


. . 5 135 902 

Millet ... 


. . 109 364 

Bttc^heat 


1 470 


Textile and oil-produdng plants 
I^eguminosae and potatoes . . . 

Industrial plants 

Market gardens 

Meadou^ (natural and laid down) 

Vineyards * < 

Plum orchards 

Pastures 


12 8oi 15; . 


267 o;3 , 
178967 » 

60 841 j 
5S 220 » 

1 366 885 j 
215 772 j 
183 293 » 

2 913 221 » 


Arable land has so far steadily increased at the expense of the past 
Nearly 85 per cent, of the whole arable land is tinder cereals (wheat 
per cent, and maize 33.94 per cent.). 

Large estates occupy 9 411 986 acres, which are divided between 
5385 properties, some of these con^sting of more than 12 000 acres. 1 
are 38 723 medium sized holdings of 25 to 250 acres ; these occupy aii 
of 2 131 200 acres. Small holdings account for 7 789 872 acres, di\ 
between 920 939 owners. 

The average wheat crop is 16.6 bushels (of 60 lbs.) per acre, t 
maize produces 14.5 bushels (of 56 lbs.) per acre. 

The total value of the agricultural products of Rumania for 19 
reckon. ed at £55 450 000, of which the cereals alone brought in £46 038 

The native vines have been almost entirely destroyed by phyllo: 
but the vineyards have been replanted with foreign varieties, imported! 
dally from Algeria. 

According to the census of 1908, Rumania possesses domestic ani 
worth £22 186 500. The horses belong to eastern breeds : in 1908 1 
were 807 704, representing a value of £ 4 323 900. 

The cattle chiefly present the characters of the steppe breeds, 1 
is a mountain and a piain variety, each of which furnishes excellent dra 
animals, but they are poor for beef and milk. The 1908 census ; 
2 585 205 head, estimated at £13 014 000. 

Sheep are prindpally represented by the native Tzurcana breed, 
long rather wavy wool, and the improved Tzigea breed, related totheMa 
According to the census of 1908 there were 5 104 506 head, worth £2 I52j 

Pigs also comprise a primitive native breed and an improved b| 
the Mangalicza . Pig breeding is an important industry J in 190® j 
1 123 564 of these animals and their value was estimated at £2 371 

Banning methods are rather primitive in many districts; regti^j 
tiqps are only followed <m laige estates, while the use of cheml^I fe 1 
in very restricted. Cattle breeding also leaves much to be desire , ^ 
there is a pronounced activity in this direction. 
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j^cillttiral instruction is the subiect of o4-f • 
jjGovenimfflt;itisimpartedin ^ofannschods.igpmcSro 
mediate schook and one special school at BuLrL £ UT" 

,ches of agncultare are now taught at the Uni veisities’ 

The Agncultuial Credit Institutions are very prosperous „ 

Credit jessed in 1909 credit letters to th^ amotmt of ' £15 
gets, m addition, an Agncultural Bank, an Agricultural Credit 
^rs’ Credit, a Rural Bank and some Popular S ’ 

.AfrieuUure in Bulgaria.— O antchefp g in 77 

ft «, pp. 59«-603. Zu. April .6, r^r H’.coU ^ ,u,aU, Year r, 

,.50 natural meadow, 22 725 fruit and mulberry plantations 195^ 

Jens 234630 vineyards and 2255700 acres pastures, whik forlts T- 
ied 6 995 100 acres. ’ iwcbis oc 

The area of the arable land is constantly increasing at the expense of 
: pastures and sometimes of the forests and meadows. Of this total 

’ji 426 700 acres were private properties 

ided as follows : ^ 


Holdings 

of 

less than 2 % acres . . 

. about 100 000 

f 


2% to 

• 

. . . 241399 

» 


12^ to 

25 » . . 

- . ■ 162 271 



25 to 

50 » . . 

• • • 94331 



50 to 

70 . 

' • ‘ 17305 

" 


70 to 

250 1) . . 

• * • 9175 


i> 

250 to 

I 250 B . . 

... 845 



over 

I 250 1) . , 

. • - 91 


large properties are not only rare, but the area which thev occupy 
«ly 2 per cent, of arable land. Division into small holdings is carried 
a extreme length and constitutes a serious hindrance to the proper 
tivation of the land. 

In 1908 there were 5 714 651 acres under cereals, 38 230 under industrial 
iits, 179 703 Under pulse, etc., 67 505 under melons and water-melons, 
;io under vegetables, and 234 727 under forage crops, while 1 577 000 acres 
leout of cultivatior^ (“ resting ") and 153 900 acres were under worked 
® fallow. Thus cereal cultivation occupied about 71.5 per cent, of the 
cultivated area ; this extraordinarily large proportion is explained 
we fact that in Bulgaria maize is grown as a fallow crop and is consid- 
.Sood preparation for wheat. Nevertheless, the farmers are gradually 
that this system would eventually lead to the complete exhaustion 
^ sod, and forage crops, especially vetches and lucerne, are steadily 
grownd. Amongst cereals, wheat occupies the first place f in 
were 2 688 500 acres under wheat ; then follow maize with 
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I 560950 acres, barley with 620 440 acres, rye with 545200 acres 
oats with 446 590 acres. Millet, spelt, rice and buckwheat are Httig 
tivated and only in a few districts. 

In 1911, tobacco occujned 29945 acres and produced an average 
630 lbs. of dried leaves per acre. Only a small amount of the crop is expor 
and that to Germany and Austria-Hungary ; in 1910, the value of 
export amoun ted to £81 000. 

During the last five years, the area under rose gardens has been al 
18 500 acres. In 1911 Bulgaria exported 9 772 lbs. of attar of roses, 
^^237 954 - 

The same year, there were only 7330 acres under sugar beets, fort] 
is at present only one sugar refinery ; but two others are in course of e 
tion, so tluit^the cultivation of sugar beets will develop in theueaifut 

The use of improved agricultural machines and implements has 
creased much and with considerable rapidity during the last few years, 
following shows the numbers in 1893 and 1905 : 

1893 1905 

ploughs 18710 69577 

Drills 35 297 

Reapers 128 1286 

Thrashing machines . 17 250 

Cattle breeding is as yet little developed in Bulgaria, not only from 

point of view of the number, but also of the quality of the animals, 
efforts made by the State for the improvement of domestic animals have 
met with mudi success ; in the opinion of the writer this is chiefly dm 
the want of markets and outlets for trade. The country, in truth, \ 
sesses all the natural conditions for intensive stock breeding, as isprovet 
the brilliant success obtained with some breeds in the State farms, 
most important and best-adapted breeds of cattle are the Montafon and 
Oberinnthal ; in two agricultural schools Simmenthal cattle are rail 
while the Angle breed is kept at the Sadovo Agricultural School. Tha 
to the high prices of butter ar.d cheese, milk is more profitable thar 
was formerly. Cow and buffalo milk is either used in its natural condit 
or as “ kic^o-mleko"' (yoghurt) ; very little butter is exported. Ewes’r 
is chiefly used for making wMte cheese and “ cado-cavallo In 
Bulgaria exported 2 393 100 lbs. of the former, wOTth £35 482 and 5 140 
lbs. of “ cado^vallo ”, worth £123 781. 

For the purpose of improving horse breeding, the State has esi 
lished three stud stations and two stallion dep6ts, with a total of 400s 
lions, which travel throughout the country during the service period. Sb 
and premiums are also fairly frequent. For some years, the 
buying good stud animals (bulls, cows, stallions and mares), which 1 e 
to private individuals on condition that they keep the animals for 
yedrs under State control, and use them for breeding purposes. ( _ 
case of cows, the State is entitled to one calf of a year old af er 
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js). This system has so far not given good results, owing to lack of 
per control 

account of the ready sale of eggs, the stock of poultry has greatly 
ceased of late years ; while the eggs exported in 1891 were estimated 
jply£i2 000, the ^re for 1911 readied £541 000. 

^ 1887 there were 201 800 acres of vineyards in Bulgaria ; but owing 
llie ravages of phylloxera the area was reduced to 147 480 acres of native 
p and 20 170 acres of An^rican varieties. In the last three or four years 
ilaating with American vines has been carried out on a large scale. 
iTbe economic and natural conditions of Bulgaria are in general not 
l^ble for fruit growing, though an exception, must be made in the case 
Ue little valleys where the climate is very suitable ; one of these is 
L^dil, where , fruit trees supply one of the principal source of revenue. 

[e are some 21 230 acres of orchards in Bulgaria, but the value of the 
jrted fruit is estimated at below £14 000. 

Bee-keeping has lately made great prepress. There were 220 934 hives 
jdgaria in 1908, which produced over 2 million pounds of honey ; this 
all consumed in the coun.try. 

At one time, the idea was entertained of planting mulberry trees in the 
K of the vineyards which had been destroyed by phylloxera and the 
te made every effort to encourage silkworm rearing, hr 1891 the value 
Exported cocoons was only £16 890. while during the period 1906-1910 
lose to an average of £132 000 a year. But during the last two years 
pand 1912) the great fall in the price of cocoons has destroyed the 
tfideace of the silkworm breeders and the latter have already begun to 
[down the mulberry trees. 

AgtfCDlturo in Frenoh GuiOda. — Souchon, produits utlles de la Quince 
an^se. — Miniilire des Colomes, Bulletin de rO 0 ce Colonial, Year 6, No. 63, pp, 65-76. 
Idun, March 1913. 

Hitherto only traders have availed themselves of the vegetable wealth 
[fetich Guinea, an,d that to a limited extent, except in the case of 
er, which forms the principal staple of export. Until now the natives 
louly grown those crops which they required for their own consump- 
; they have tapped rubber trees and lianas, the produce of which 
fficient to cover the personal taxes levied on the inhabitants. 

Soil — Though but insufiBciently tilled with boes (‘‘daba "), the soil 
f extraordinary fertility. The country is mostly hilly, but it possesses 
'plains {“bowals”) which provide pasture to numerous herds, and foists 
tree-ferns and low trees, except in Lower Guinea where the lateritic, 
iy loamy or dayey soil lends itself to rapidly growing crops. 

ClmHe, — There is not much difference as regards rainfall and high 
iperature between Upper and Lower Guinea, with the exception of the 
“ntain group of Bouta-Djalon where the temperature is mild and 
ncold. The climate of the highlands, that is of Middle and Upper 
is easily supported by colonists. ». 

LOouf. - At tiresent, owing to the emancipation of seife, labonr is 
"ihimdant ; further, the railways have partly suppressed the use or 
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porters, which system formerly absorbed most of the native labou 
general both porters and farm hands are paid from 7 to 9 yg 
'besides about i % lb. of rice worth about 1 % d to i ^|^ d per lb. 

Apiculture. — The land may not be sold by those who occupy [ 
'Cause it belongs to the community of natives represented by the vi 
or by a group of villages. 

The intensive cultivation of rice, earthnuts, fordo, maize, cottc 
mention only the most important crops, would give excellent tesi]] 
farms oiganized on modem lines and provided with steam ploughs 
other agricultural machines and implements. 

The chief native crops are : 

Rice, — Cultivated throughout the whole of Guinea in the flooded j 
and in the neighbourhood of swamps and watercourses. It is the s 
food of the natives, who, it is estimated, consume about 709 000 ton 
year, while the production of the country is valued at only 295000 
The average price is about los per cwt., and the yield about £6 8s per 

Earthfiuts. — Are grown only for home consumption, but they i 
be produced for exportation. 

Fonio. — Is one of the crops most esteemed by the natives, wk 
tivate it intensively. This cereal gives, on being crashed, a very nutri 
meal, which might be advantageously exported as a substitute for f 
and semolina. 

Maize and Manioc are not exported . 

Yams are not much grown. 

Kola nut tree. — Grows well in Upper Guinea near swamps and flc 
lands. It begins to bear fruit when about 10 years old and yields 
500 to 800 nuts . The current local price is a bout i % per nut ; in B 
the nuts are sold at 2 s 10 % i per lb. It might be one of the prin 
exports of Upper Guinea ; nevertheless no Europeans have taken i 

Bananas, — They are grown on a large scale by the « Camaye 
’Colonisation Company and they are also exported. They thrive 
only in Lower Guinea, though some specimens are found also in the 
belt. Bananas be^ to bear at the age of 18 months at latest. hi 
plantation yields sometimes forty times as much as an intensive); 
tivated potato field. Along the Konakry-Niger railway and nea 
ports it is one of the most renumerative crops. 

Coconuts thrive well along the sea coast, reaching inland about 30 
into the forest region. They begin to bear at eight years of age an^ 
yield an average of 33 lbs. of copra per tree per annum, worth 
18 s per cwt. (112 lbs). The principal trading finns are those of Hai 
Liverpool and especially Marseilles, which buys yearly about £32 
worth of copra from Manila, Ceylon, Singapore and Mozambique 
colonies of the Iv5ory Coast and of French C^go, richly endowed 
ioi^, would lend themselves to the e3q)loitaticm of this plant bettf 
French Guinea, where however it would be easy to grow it along t 
instead of which it seems quite abandoned in French West Africa • 
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fiWMgiwiwwsMife^bandantinFren^ 

the Ivory Coast and Dahomey Plentiful 

aad near Konakry couU give excSSJ^® "long the tail- 
lubber is yielded by Funfumia elastica ri ' • 

sis, Landolphia cwarumis and L Guineensis 
es to replant the lianas. Heveas and thp v the 

ESt rubber, which sells at 4 s to 41 s/lr lb give 

i a fragile rubber and in smaller quant^ A GlatiovU 

edfrom Guinea ; rubber in small slabs wU-t preparation is an- 
t industrial rubber. l^elds 98 cent, of its 

lotion is indigenous in French Guinea • if 
matives of Middle and Upper Guinea A ^“<1 woven 

d to extend and to improve cotton 'vrnwi ^“pany has at- 

iGuinea, but the results wLnotve^suLS ‘^^“‘‘Uves of 

aced from ^t and America werT ttS 

obsoleta) and other parasites. It aowara .T”? 

.would obtained in Middle and Upi^r Guinea by selecting the 

« stocA. - The Kve stock is estimated to consist of about 2 000 000 
cattie 1 000 000 of sheep and 10 000 horses and asses. ° 

he cattle of Upper Senegal-Niger are better and larger than those 
to, whrci howet^r ^eld a better flavmired beef; the Inter mSs 
r^mg the two breeds would improve them. There is no farm scteo 
Id. ammal husbandry is taught; private initiative is comply 

heater behev® that European experts could realize handsome 


The Agrieulture of Mozambique Provinee, Portuguese East Afriea — 

IE, R^N m BuUtIm ofthelmpmal Instimi. Vol. XI. No. i. do. ioj-.io, I,ondoa 
oary-March 1913. ' 


lie southern part of the Province of Mozambique, including Gazaland 
c classed as sub-tropical, and is suitable for cattle grazing and the 
toon of maize. The native pastures do not fail during the dry season 
“ with the high veldt, and the heavy breeds of cattle such as 
orthom and Friesland thrive and cross well with the native cattle ; 
w whole district south of the Limpopo river has been cleared 
tot tost fever. While itis estimated that one million head of cattle 
»inamtainedon this area, it carries at present only about 5 per cen t, 
■au^r; but the district is undoubtedly destined to become an im- 
produdng centre in the cattle and dead meat industry of the world. 
S^^^t agricultural asset of the country is represented by the Lan- 
^ forests, and the question of their most profitable exj^oita- 
^ ^ the subject of much discussion. It does not seem possible to 
^ plantations and probably the only practical and profit- 
ed of obtaining the rubber is to cut down the vines, extract ‘the 
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rabber by machinery, at^ utiKae the land for new crcfs* Oara rtibb^ 
beenestat^hedin^Qui^iiiane dktrict, whete plantations ai^ t^ri^ 
but south of the Zambesi the climate is not St^fiBk3iejStly moist for its 
ivation. > 

Mozambique possesses exc^ent river systems and in thetiv^ry^ 
ideal conditions for sugar cane planting are met with. This feet is bdug 
ized^ and the output of sugar, whidx was 30 000 tons in 1910, will have 
itself by 1914. Oil-produdng plants are kA less importance than w. 
be expect^ from the geographical position of the counUy : coqqi 
only flourish in a few coastal districts, and the seeds of TnchiUa 
(the source of the mafura ” tallow), which occur abimdantly at Inhamb 
command such a poor price on the market that it does not pay to cd 
them for expprt. Groundnuts too, thoi^h of excellent quality, will not n 
the employer of labour to cultivate them. 

Sisal hemp grows in all parts of the Province, and the abimdano 
running water which is essential for the extracting factories, as wel 
the ratherdrysoiland dimatein many parts, make the prospects of profit 
cultivation very favourable. Cotton has been tried and proved a com^ 
failure, but the question requires further investigation before the cn! 
finally condemned. The outlook for tobacco on the other hand is 
promising though the industry is still quite in its infen cy. 

On the whole, Mozambique may be said to be the country of thes 
cate and of the steam plough ; in only two places has close settlemeat 
attempted. Out of the whole Province, and in fact out of the wh( 
Bast Africa, the district of Quilimane may be picked out for its remar 
fertility. It is traversed by 8 or 10 considerable rivers flowing with i 
dance throughout the year, and the soil, though varying in quality, is 1 
poor. The land rises gradually from the coast, the rainfall is about i 
per annum and well distributed, and the climate is not unhealthy as Ai 
climates go. 


629 - Agrieultue in German Sonth-West Afriea. — Gad, Johannes in a 

LandairtschafiUcJu Presse, Year XI,, No, 26, pp. 316-317. Berlin, Mardi 29, 11 

The natural conditions previling in German South-West Africa co 
the settlers to devote themselves to live stock breeding on extensive; 
all other branches of agricultural production felling into the backgn 
According to the official farm list, out of the whole extent of fanned 
about 26 770 000 acres, only 12022 acres or 0.045 per cent, were a 
land. In the two districts most suitable for agriculture, Windhui 
Grootfontein, this percentage rises to o.i and 0.155 respectively. 

The writer gives several reasons for the failure of the attempts ti 
to made to extend agriculture : only a small proportion of the pn 
settlers Were farmers in their homes ; the land really suitable for agricu 
is limited in extent ; the difficulties with which agriculture in the Co 
has to contend have often been much undervalued Hie small affl 
of*r^fall, the brevity of the rainy season, the unequal distribtttic 
the rains, the sudden frosts, the very ntimerotts pests, form difficti 
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^jire per a«e are obtained ; where ^'^■ 

* tiM. frequentiy only 45 to go fc. are h^S' 
fitb intensive cultavation the emensoc ^ 

|at a crop of 900 to 1800 lbs. at a^^ tt, 3 to £ 4 per acre, 

5^1 c to fi 6 ^r acre. Even rSn'i* yield a pro! 

iaverage ones and one complete failure eferv four ^'^est, 

on a small scale is fairly remSil^ ^"'^“tensive 

(promise -good and sure harvests. ' iniUet 

ittcess must be sold at the general prices of the^^r*™t** fo''. 

B,tliatis maize must be delvered aTtI 

iseems im^sible on account of the intensive tiLge ijSr^’oS 
m want of native labour and of the high railwa v tariih ^ ^ 

Itcfflg northern district of the colony is to be able 

^ M ^ ,r„ i. “CS Z 

Mopmmt of the «"* ™g 


-m Island of R^tmosa. Joseph ia B.Min * „ Soniu * G«. 

Co^cu^k dc Pam Vol XXXV, No. 3, pp. .64-171. Paris, March .9., 

toeml information about the economic importance of this island 
tie monopohes of opum, salt, camphor and tobacco. Also revard- 
leprogress of theirrigation works and the rice production; the ainount 

ceatpresenteiported to Japan is worth over 18 million frs. (£700000) 

dttvation of supr cane is extending, and the value of the sugar now 
•rted to Japan is 90 million frs. {£3500000). Tea, however, 
K he largest export: green tea, « oulong », ssouchongnand black 
ue exported to the value of 17 or 18 million frs. The chief agri- 
mi products, in addition to those already mentioned, are sweet 
iwes, ramie, jute and indigo. 


* Agricnhuw in tBe “ Altos ** of Gnatomala. — sappbe, karl m Der Tro^ 

f^PUmter, Ytar 17. No. 4, pp. 191-199. Berlin, April 1913. 

otes upon the ccmditions of agricultural exploitation in western 
^la : Climatic conditions, cultural methods and the chief crops 
^ (maize, wheat, lucerne, potatoes) are dealt with. 

and Leetortt on Prait, Vegetable and Flower Culture 

6^0in. — de rAgrUuUure el i£s Travaux publics, Bulletin de l*Agrr 

f PHortictUture, Year 2, No. 6-7, pp. 361-421. Brussels, 1913. 

, winter, in accordance with a Ministerial Decree of Septep- 
*^ 9 ^ 2 , couises of instruction consisting of 20 lectures on fniit - 
? Were held in 21S plaices in Belgium and similar lectures on 
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market gaift^n^^n lo places. Series of l^^^feres (generally 5Qjg 
number) were also given ; of these the subject in 244 places was fmi 
growing, in 242 market gardening, and in 61 flower-growng. 

The hfinisterial Decree contained a detailed curriculum both foj 
instruction courses, and for the series of lectures. 

633 ~ The Agricultural Cuiriculum at the Hamburg Colonial InsUtute.-^a 

burgisches Kolontal’InstiiiU und AU^tmemes Votlcsungswasen, Vermchniss dtr Vofi^vi 
im Sommerhaibjakr 1913, pp. 6. Hamburg, 1913, 

The course on colonial agriculture at the Hamburg Colonial Insht 
includes : agriculture, veterinary science, natural science, and ni 
economy ; also optional attendance at all the other lectures and at | 
foreign language classes. The course lasts four terms, and at the 
elusion the students may take an examination for a diploma for pj 
dency in Colonial agricultural knowledge. 

634 - The Establishment of a German School of Piseiculture at Eger. - s< 

BEKT, Ottokar in Oesterreickiuhe Fisckcfei Zeitun^, Year X, No. 7, pp. 
Vioina, April i, 1913. 

The Provindal Agricultural Council of Bohemia proposes establisl 
a German School of Hsdculture for the theoretical and practical insti 
tion of pisdculturists and of the staff employed in fish-breeding establ 
ments. The school in question will be at Eger, a town which of 
every fadlity for the sale and despatching of fish, as well as for the pra 
cal work of fish-breeding, 

633 - The Royal Practical School of Agrleultara at Todl (Perugia, Italy) 

BoUetiino del Ministero di A^ricoUura, Industria e Coptmercro, Year 12, Vo! 
Series A, Part 9, pp. 231-253. Rome, March i, 1913- 
The organization (administration, teaching staff, regulations) i 
curriculum of the course, which extends over a period of four years. 


636 - Amalgamation of the Poultry Stations in Sooth Australia.— U thiie,] 

The Poultry Stations. Scheme of Amalgamation. — The /oitrnal of the Departm 

A^ticuUwe of Sotdh Australia^ Vol. XVI, No. 7 , PP* 784-^6. Adelaide, February i 

The scheme for amalgamating the three existm.g Poultry Statioci 
Roseworthy, Kybybolite and Murray Bridge has been approved by 
Minister of Agriculture and will be given early attention. There willi 
be one central State Poultry Station at Para field, about lO miles fromi 
laide. Its objects will be to carry on the laying competitions and various ^ 
experiments. All experiments will be on a large scale, and 
cubatian and other experiments will be carried out. Table-bird bred 
will form a a spedal branch, and only proved breeds will be kept. Ag 
revenue to pay for the work will be obtained by keeling some thousa 
of hens and p^ets to supply market eggs. 

Alarge building will be converted, so as to provide two large in^ 
rooms. TVo large brooder houses will be erected and yards laid ou 
provide accommodation for rearing chK^ens, breeding stock, expenuM 
work, egg production, etc. , 

The new Poultry Station will afford excellent opporlumties for 
pupils the newest methods in poultry tearing and keeping. 
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.BH*lraM F«nn ol lustaietion. A DigMt 0! the Woik of the Yeer. - 

[(COIWBLI, PIOMKOSE in New Zealand Department of A(ricaltare, Indaslrm and 
■gnoaerce. The Journal of Aetiaillure, Vol. 6, No. i, pp. 24-33, Wellington, 
jnoaiy 15, *9*3. 

j^umefous experiments were made, or continued, the subjects dealt 
t being as follows : i) plant selection (cereals, turnips and mangels) and 
it diseases ; 2) forage plants for dairy-cows; 3) manuring (pastures, 
^-manuring); 4) fat lamb breeding, calf-rearing (raw crushed linseed 
PS equal to boiled orscalded as cream-substitute), treatment of stomach- 
jg in sheep. A lucerne paddock has been successfully established 
swamp land. Numerous sittings of eggs of carefully selected poultry 
p been distributed. The Farm has also sent authentic exhibits and 
itnation to the various shows throughout the Dominion. 

. Regulation for the New Higher School of Agriculture and Veterinary 

lediolue In Brazil. — Dimo Official, Estaios Vnidos do Brazil, Year I.ir, No. 24, 
np. 1473'* Jandto, January 29, 1913. 

The Decree No. 9857, dated November 6, igX 2 , approves the regula- 
(which is annexed to the decree) of the “ Escuela Superior de Agricul- 
le Medicina Veterinaria " about to be instituted. Education in agricul- 
land in veterinary science will form two distinct courses for agricul- 
il engineers and for veterinary surgeons. The special course for the 
ner will last three years; for the latter four years. Each of them will 
iieceded by a preparatory course of one year. 

An experimental field (Fazenda experimental) will be attached to the 
» 1 , It will be devoted to the practical teaching of agriculture, animal 
bandry and the chief rural industries, as well as to experimentation in 
^’densive and intensive methods of growing the industrial and forest 
5 of the country. 

The Great Agricultural Week in Paris. — hitier, h. in Buiidin de la smt.e 

Imara^meni pour Vludnsdrie natimale. Year 1 12, No. 3, pp. 462-472. Paris, March 1913 
The Great French Agricultural Week was held in Paris from the 17th 
1 24th of February. In this time the following Agricultural Asso- 
Mis held their general assemblies: Socii&te des Agriculteurs de France, 
oation des Ing^ieurs-agronomes, Sodetedes Viticulteurs de France, 
ite de rMustrie laiti^e, Syndicat des Fabricants de Sucre, Union 
lale des Syndicats des Agriculteurs de France, Syndicat Central des 
culteurs de France. ... 

A general Agricultural Exhibition was held at the same time; the dit- 
!it sections of the latter were as follows: fat stock, dairy produce, agn- 
'H and horticvdtural produce, packing materials, and agricultural 
liinery. 

Tfte“Soci 4 
and is 
ling during 1 
OHS were on 
such 


‘ des Agriculteurs de France "which has oyer 10 000 
ivided into 14 sections, held sectional meeting^ every 
le week and general meetings in theaftemoons ; the dis- 
edmical, economic, and social questions conned^ yith 
IS mechanical ploughing, the employment oi electiiaty 
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in agfkn^tllte^/ tlie» 4 ab«ir question, the hon^ijg of lahowreis, legisi^i 
jregulatioja of labonreis' pwisions, homework. Amongst othe^dedac 
the meeting resolved to devote 20 coo frs. (nearly £800) to 
exhaustive trials with mechanical ploughs at Puisetix (Seine-^t-Oi 
The ** Sod^te d'Bncouiagement k rAgricultuie ” Held a three-dj 
Confess for the purpose of discussing questions conn^ed with the 
tation of agricultural produce, sale and exportation of cereals, cal 
pig5 and pork, wine, fruit and fruit wines, olive oil, vegetables 1 

flowers. . ii , , 

The chief result of the fatstockshowwas the proof afiotded of thefl< 
producing qualities of the Charolak cattle and the Craonnais pigs. 

After briefly mentioning the exhibition of the products of agricy 
ral industries, and the exhibition of the agricultural and horticult 
products of A^eria, Tunisia, Morocco, the Mediterranean coast and 
Rhone Valley oi^nised by the P. L. M. railway, the writer gives s( 
interesting information concerning the development in the trade in e: 
vegetables and flowers from the South of France and Algeria, and 
measures adopted by the above Company for the rajad despatch at 
rates of this produce to the Parisian and foreign markete. 

Over 160 makers of agricultural machines sent exhibits to the sb 
of these the motor ploughs and milking machines aroused the c 
interest. 


640 - Agrieuttaral Shows. 

Austria: 

It 18 . Sept. 7-9. Kirchdorf a. d, Krems (l,ower Austria). — Agricultural and IndnstrialEt 
tibn on^zed by tie “ I,andwirtsdialUidier Besdrbsverein in KiTchdorf. ” 

Belgitm. 

191 8 . Sept. 7-9. Ivouvain. — Ornithological Exhibition. Sec. : M. Eug. Tant, 153, Rue. 
Station, I^ourain. 

Nov. 15-17. Renaix. - International Show of the Renali Pigeon anb. Foriii 
ation, address : M. O. Rose, Renaix. 

X>ec 13-16 14^. — Third International Show of Birds of all species, organized b 
tiige Aviciatiiral Soeety (“Scodit^ oraithologique For information, aJ 
to the Sec. : M. Ch. de Need, 46, rue des Mineurs, Herstal. 


l,n. Samaw’<opens June), Copenhagnn. - Gennrttl Cold. 9 tomge Enlihition. orgaau 
the “ Asaodatioo des Industries. " Address ; Bureau of the " Association d 
Bidiistries, ” Copenhagen. 

1918 . July 16-19. Saumur. — Central Show organized by the “ Soci6te d’enroura^ 
I’aevage du cheval de guerre fean^ais ” (Society fot encouraging e ^ 
French army horses). 

Sept. 23-24. Saint-Qttcntin (S^nt Lazare farm), Aisne. - Com^tition 

beet-pulBng, ofgamred by the “Cornice agricole ” the arron “ ' 

tiu. Address, before Aug. IS, to the general sec.: M.Cardon, rue 

36, Saint-Quentin. , . 

October, Saint-Eaenne. - Show of industrial vXHtaWW 

offices of the " Union des Inventeur* de la Eoire, Hfitel de V , 
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Oct. 24 -Nov. 2. Pi^ C<«irs-Ia-Reihe. - Geneial a.if«Tn« .. 

by the ‘‘ Sod6t6 National^ d’Horticulture ^ 

Uov. 6-10. Bordeaux. — General autumn show u *1* 

im 4 e la Gi«)iidc. ” Address, before Oct 20 to the ^ d'Horticul- 

SatatcCatiffltoe. Borite. ’ ^ S«.eml sec. : M Moraic, xo xue 

Kov. 19-23* Moulins. — Poultry Show. oreaii*wri *1. u « • . 

Agricultenw du Bonrboonais et du Centre. ’* Adrin^^e Aviculteurs et 

avenue Vtctor-Jfugo, Moulins, Allier. ^ president : M. Buvat, 8, 

, May i-Not i. Lyons. !- IntemaUonal Urban Exhihifinr. 

foods of animal oripx. in general, and for m, ik and its deri^vr 

Oertimy- 

(.July II- 13 * Corbach. — Agricultural Show for Waldeck -ind 
schaftsstelle der Laudwirtschaftskammer, ^ 

Holland. 

I jmie s6-,Tuly to. Sittard. - IntemaUonal Exhibition of Industry CoAmeree s • , 
ture, Arts and Science. Commerce, Agncul- 

Ang. 20-22. Kampen, Zandberg, Champ de Mars — , xst. 

meeUng of the Agricultural Sodety of Gueldets and Ov^pI 

My. 

September ^ Vito al Tagliarnmto (Udine Prov.).- 

i Melegnano (Milan Prov.). — Lombardy Agricultural Show. 

Japan. 

1, Ortober, Yokohama. - Japanese Agricultural and Industrial Exhibition, organized by 
ae Kw^gyo Kyotai (Indnstrial Aasodation) of Yokohama A section is devoted 
to products imported into Japan. 

.\utunm. Toyama and Kagoshima. — Provincial shows. 

I, Tokyo, Uyeno Park. — Exhibition organized by the Prefecture of Tokyo (under Govern- 
ment patronage). Foreign products wiU be admitted. 

Hormy. 

I, Christiania. -Norwegian Jubilee Exhibition (“ Norges Jubileums-Utstilling ”). will 
include a permanent and temporary agricultural shows. 

Panama. 

• 21-May 31. Panama City. — National Exhibition on the occasion of the foui th ceo- 

PifT^ of the discovery of the Southern Pacific by Adelantado Vasco Nunez de Balboa 

'■hV. 2-Dec. 31. 14 ma. — Intemational Exhibition of Hygiene. A section is devoted to 
lood materials and non-alcoholic drinks. Entries close Oct. 20. Address to: “Re- 
sidente de la Commission Ejecutiva de la Exposiddn de Higiene ”, Aeademia de Medi- 
dna de Lima, Pla^ de la Exposiddn, Lima, Peru. 

Portuguese East Africa. 

^October. Luanda. — Agricultural Show. 

fttssia. 

5-8 (Aug. 23-26 old style). Mitan. — Agricultural Show organized by the “Kur- 
landisdifi Okonomisebe Gesellschaft *’ of Mitau. 

(provisional date). Valencia. — Exhibition of agricultural machines, and espedally 
for ri^-growing and rice driers, on the occasion of the latematioiial Bice- 
Growera’ Congress. • 
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SwUzwlwiid, rffrrr 

1»14. May 15 -Oct. 15 . Berne. — ^ Svri^ National EaWWtion. 

1911. An tmnn . xrip(^. — Pitst Italian Indtistrial Bdiibititni. IiK^ndes a section foj 
culture, cdonisatiOD and loc»l industiies. Offices : S&ddalena, 15, 

Vnitzd Kingdom, 

1911. Bllngton (l^dcm), Agricultma! Hall. — Second International Exhibition of 
Industry, En^eering and Metallurgy. Organiser -. F. W. Bridges, iz^ 
I^ondon, E. C. 

Uruguay, 

1918. Autiunn. Montevideo, Prado. — General Agricultural Show, organized bj* the 
cidn mial del Uruguay, *’ 

641 -- Gongrenes. 

Austria-Iiungary, 

1918. June. Kaschao — Congress o£ Hungarian Farmers, organized by the Hungarian Far 
Society. 

Belgium. 

1918. Aug. 1 - 5 . Brussels. — Third International Congress for the Study of Cancer, org^ 
by the Belgian Commission for the Study of Cancer. Address to : Dr. Hen 
Palais du Cinquantenaire, Brussels. 

Sept, (early). Ghent. — Pomological Congress. 

United Kingdom. 

1914. Aug. 3-8. I/mdon. — Tenth Intemational Veterinary Congress. Address of Orga 
Censmittee for Great Britain and Ireland : Rc^al College of Veterinary Surgeo 
Red I^ion Square, London, W, C. 


CROPS AND CULTIVATION. 

642 - Weather Foreeasflng and Sun Spots. — poskin, p. Mtttoroiogie et i 
rologie Agricole (Inaugural address for the Session 1912-1913 ddivered at the 
Agricultural Institute). — Annales de Gembloux , Year 23, Nos. 1 and 2, pp. 
ai^ 61-89. Brussels, February and March, 1913. 

After a brief account of the present state of meteorological Sci< 
and a short history of the development of the meteorological servio 
the different countries, the difficulties of accurate forecasts in Eu 
are dealt with, and shown to be due in part to the irregular course t 
by the cyclonic disturbances, and in part to the lack of recording stal 
on the eastern side of the Atlantic Ocean. Ivong period forecasts 
the average weather to te expected in the more or less distant future, 
then discussed, the question being whether there exists any period 
in meteorological phenomena, and if so what its fundamental c 
may be. 

While meteorologists are agreed on the fact that the primry <| 
of meteorological disturbances lies in the tmequal distribution of | 
over the earth's surface, opinions differ as to the latter's connection ! 
solar phenomena. Sun spots have been observed since the time ofj 
koand an examination of their records shows that their area ^ j 
is coftelated with general solar activity — increases and decreases w 
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illy, the interval between two maxinnun orminimtim ^ . 

,8 to 14 years, with an average of ri 2 years 
^bii^a ^er periodicity of 33.6 years, that is to savlL^' 
jpenod the rmxrmmn point is higher than the mxim™ 
two intervening periods, maxinium points in 

Nordmann, working with data from the trooics tn ,■ 
fi^r. plotted the variations of the annual^ean 
(low the mean for the whole period (1870-1002! 
ciuve thus obtained with the inverse curvfnf ts t '^^“ipared 
ipots for the same period, and shewed Ttathlm 
ient between the'^o cilrves. In SmM ” 
dimate, this correlation is far less ap^rent but still 
using data from Uccle, Belginm, forTe ^rfod ‘ S« t - 
JiJerences between the monthly mean temnerture 

ivemge temperature of the month over tSS^thr^^^ 

,is very irregular; usually one or two 

followed by one or two months below the averse ■ but 

othei data from S. Frandsw, Sacramenhi, and Sin DiJo ^ 
Profeor ^gla^, working with old pine trees in AiizoL', measured 

W that there were speaaUy high and specially low points in til 
l every 32.8 years, with less marked points e4ry ii^years (i) 

The peno&d^ of seasons of high rainfall has been shown for Ceylon 
Pert Loms, Brisbane, and Adelaide byMel- 
for Central Europe by Briichner, and in each case the peri 4 are 
^prommtely ii or 33 yearn and correspond to periods of high solar 
ity. The ramfall data at Ucde were treated in the same way as the 
mture data alluded to above ; but they did not exhibit the regular 
wicity of tropical rainfall. ^ 

AareM study of the curve, however, showed that periods of low solar 
and high temperature are also somewhat drier. 

The ^rds of the water level of the Swiss lakes have also been studied . 
Jnnally high levels with intermediate abnormally low levels have 
recorded every 30 to 40 years from 1700 onwards. 

^ ally a close connection has been traced between an increase in 
the sun spots, and increased magnetic disturbances on the earth. 

0 summarise : though the correlation between solar phenomena 
rrestial nieteorol(^caI phenomena has not yet been completely 
out, it is a remarkable coincidence that a minimum solar acti- 
s ould always be accompanied by a rise in temperature, a lowering 
^rainfall and a reduction of electric and magnetic disturbances. 


i)See 


^0 No. 224, B, March 1913. 


[Ed.). 
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643 - VoteQ|»loEifi«l Co]i4itioni in a f ieli den^illl a DtMH^oo ^ 
l^pla Reeplden- — Balw, W. in Qmatrh J<mml of thf Roya/ 
hgietU So^y, Vd. XXXIX, No. x66, pp. 109:1x3. I<ondon, April 19x3. 

The experiments were cdiried out in a cotton field in 
showed that the cotton plants lower the temperature and 
humidi^ of the sunoiinding air to a considerable extent, even at ai 
when transpira'tion is rednoed, 4 gentle breeze immediately raised 
temperature and lowered the humidity* and the particular interest ol 
phenomenon to the plant physiologist lies in the rise of tissue temp 
tuie and the consequent increased growth-rate of the plant whid 
thus produced. 

Two of the instruments used in taking the observations were of 
author’s own devising : one of them was used for measuring low v? 
velocities and the other for recording clouds at night. 

644 - CtKSifieation of the Soils In Glaciated Regions aecordisg to Size of 1 

tMes and Rhysleal Pr<^rt)e8. — frosxerus, benj. in La Pidoh^^ Veai 
No. 4, 52-60. St. Fetetsboi^, X9i2. 

After a short introduction explaining the use of the terms “Abla| 
ung ” (earthy deposit) and " Boden*’ (soil), the writer, by means of tal 
giving the results of his soil investigations, shows that the mim 
earthy deposits in glaciated regions are to be classified according to tke i 
of thdr particles and their physical properties. In conclusion, he gi 
the type divisions of soil which should be indicated in field-mapf 
in Finland. 

645 - Osmesia in Soils, and Possible Apjdieaticms 0! tlie Prlneiple. — 1 

C. J. Osmosis in Soils. Soils act> as Semi-permeable Membranes, — /ournaio/ 
steal Chemstfyt Vol. 16, No. 9, pp. 759-765 -}- 3 figs. December, igiz. 

2. I,YSDE, C. J, and Bates, F. W. — Ibtd.f pp. 766-761 -j- 2 figs- 

In the first article , the writer shows by means of experiments that a ( 
subsoil acts from the osmotic point cd view as a semi-permeable membi 
(i. e. allows free passage to the molecules of water, but not to those of 
dissolved substances in a given solution) and that water is moved thro 
the soil by osmotic pressure. 

The experiments described in the second article were made with ( 
subsoils and vrith others containing a high peiDcentage of sand and a 
percentage of day. 

They showed that for sterilized clay subsoil in the presence of n 
I) the soil acts as a semi-permeable membrane ; 2) the efiSciency c 
coluum of soil as a semi-permeaWe memtaan^ increases with its dep 
3) water mpves through the soil towards a solution and develops a ceri 
osmotic pressure ; 4) the osmotic pressure developed increases with 
temperature. 

This theory is only substantiated by the eaj^eriments in the ca^ 
heavy day subsoil prepared by settling out of suspension in hoi water 

a cintrifuge. No osmotic pressure was developed when a sandy soi j 

used.* 
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Ihe thewy is suggestive for agricultural oractiaeii^ th« tu ■ 

TiU»g(, — The different operations of tillaop*T^!^**^*'’ 1 " ■ 
joa, which increase the concentration of thf 
^yers of soil. This in turn inL^s the ''' '^P- 

lions.and tiretefote incieasesthe amount ofwn+o • P^f®® “i these 
is through the subsoil. “ of wateriarsed from the lower 

Drainas^. — It is well known that crons on HraJ„«,a r„„'j 
tore than those on undrained land This mav he ^ 

;m, but it may also be attributable to the fact th^ ^ <tepet root 

rlevelis lowered to a depth of 3 ora L^tewS; rf 

center to tbi? depth, which promotes the growth 

jroduce more soluble salts and these increase thp the lat- 

solntions and thereby the osmotic pressure so that 

.isUfted from below through the sEr^ ' 

-^riments made by King show that in land treated with 
me weU worked ru, the nse of water is strontrer tha„ ; , ; “ 7 *™ 

f; hi^ be d« to a greater capillary rise, tut apS^To 
buteble to tteru«eased number of bacteria, which produ« a lariTr 
ait of soluble salts; this increases the osmotic presLe of the l^il 

jrsuLoil 

MimalfertiUiers.- When mineral fertilisers are added to the land 
uncentration of the soil, solutions near the surface is increased' thiJ 
asp the osmotic pressure of these solutions, and, according to the 
■rs theory , should increase the amount of moisture raised through the 

Increase of temperatwe. - The rise of water in the soil, in so far as it 
e to osmotic pressure, is increased by a rise in temperature in various 


The soil mulch. — Under a sod mulch the land is moist and warm and 
ondiUoi^ are ideal for bacterial growth. Thus the osmotic pressure of 
oil solutions is increased and more water is raised through the subsoil. 
Dry farming, — In dry farming it is the practice in some cases to plant 
ip every other ^year, and to maintain a mulch on the land in the ofE 

The writers theory suggests that the increased crop the second 
)s partly due to the increase in the osmotic pressure of the soil solu- 
Gear the surface owing to bacterial action, as explained under “soil 
h" above. 

Hiis theory opens up a large field for investigation in soils ; Amongst 
[nestions for solutiou 3.re the following ; 

1) Bo soils other than clay subsoil act as semi-permeable membranes ? 

2) Does the efficiency of a soil as a semi-permeable membrane depend 
the percentage, of clay it cwitains ? If so, how ? 

3) Do soils under field conditions act as semi-permeable membranes? 

4) Ho the operations of tillage increase the amount of water raised 
^ the subsoil ?. 



5) ton tose «^^^esent kno^ 

are not ^nt foods, but which can be used ojs ferOizers with benefil 
the point of view of their action on the osmotic pressure of the soil n 

646 - The Fatttal SteiQluUon ot SoU and the Mature of the Llnatint v 
of Baeterlal DeveLopment* — Uussell^B. J. and Hutchinson, h. B. 
Expeiimeutal* Station) in Tht Joutml of AgHcuUufol Science ^ Vol. v p 
pp. z52>32i + 7 tigs. Cambridge, Idardi 1913. 
lire writers have by these further er^riments confirmed and exte 
the results readied in their previous paper (i). Fresh evidence is add 
that bacteria are not the only inhabitants of the soil, but that another j 
of organisms occurs, detrimental to bacteria, multiplying more slowly i 
soil conditions and possessing lower power of resistance to heat ar 
antiseptics. ^ 

In consequence of the presence of these detrimental organisms, the 3 
ber of bacteria present in the soil at any time is not a simple fuQi 
of the temperature, moisture content and other conditions of the soil 
may indeed, show no sort of connection with them ; thus rise of temi 
ture and increase of moisture content are found to be inefiective in inc 
ing the bacteria in the soil. The number of the latter depends on thed 
ence of activity of the bacteria and the detrimental organism. 

Partial sterilization leaves the former unharmed, but kills the la 
as do antiseptic vapours or the heating the soil to 55 or 60° C. Wheneve 
treatment is suffidently energetic to kill the bacteria, these micro-oTgan 
rapidly increase as soon as the soil conditions are made normal. Oaci 
detrimental organisms are killed, however, the only way of introdt 
them again is to add some of the untreated soil, but the precise condit 
governing the transmission are unknown. 

The writers provisionally identify the detrimental organims oj 
soil with the active protozoa of the latter, but as the zoological smvi 
yet incomplete, they do not commit themselves to any definition of the 
protozoa, nor to any particular organism, or set of organisms. 

As there is a great diversity of opinion on this point (2) it may be 
to mention some of the experiments made by the writers, who in all 
sterilization opera ti(Mtis, always sot^htforand obtained protozoa. Tli« 
is inoculated into a one per cent, hay infusion and left in an incubat 
25® C for 4-5 days, examination being made periodically for protozoa ; 
are roughly grouped as dilates, amoebae, and monads. Partial sterilizi 
simplifies the fauna considerably, killing the dilates and amoebae but 
leaving certain monads. Whenever the dliates and amoebae were k 
the investigators invariably found that the detrimental factor was e 
guished; whenever the detrimental factor was not extinguished, 
protozoa also were not killed. 

The following are typical results for heated soils : 


<x) See No. 14, B. Jan. 1913. 
(af See No. 467, B. May 1913. 
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i^me also produces the same effect. ■ 

wnteis* meUiods of dealing with soil protozoa do not reproduce 
tpI abstain at this stage from laying too much stress 

tlj ’ that comes out, but which may only be accidental, 
oiganisms and any of the dilates, amoebae and 
let * niethods reveal. But it seems safe to draw two condusions : 

possess the properties of protozoa and not of 
> ) the pr^ence or absence of the detrimental organisms is inti- 
ociated with the presence or absence of a complex protozoan ^tma. 



The increase in bdcteiial nniobeis following aftif partial steiiH2 
by volatile antis^tics is accompanied by an increase in the rate of atm 
productftfe tmtil a certain amonnt of amm<Mua and nitrate has accutnul 
when the rate falls. 'Hius two < 3 ises atise : l) when only small amon 
a mmo nia an4 nitrate are present, there is a relationship between bac 
numbers and ^ rate of ammonia production ; 2) when large atnoiu 
ammonia, or of ammonia and nitrate, are present there is no 
relationship. The limit varies with the composition and conditi 
the soil. 

Complications are introduced when the soil has been partially stet 
by heat, as the organic matter is deconq)osed and sotne of the bacteria] 
eties are exterminated. These effects become more and more pronoi 
as the temperature increases ; the maximum number of bacteria are ! 
in soils which have been heated to bo^C, while this is the minimum 
perature necessary to kill the detrimental organisms. 

At this temperature, we have the same relation between the twos 
organisms as obtains when the soil is treated with volatile antise 
Although bacterial numbers are at a minimum in soils heated to k 
the decomposition effected is at a maximum. With this exception, 
generally true that bacterial multiplication may go on without incre 
the production of ammonia, but an increase in the rate of production 0 
mottia does not take place without bacterial multiplication. 

The increase in bacterial numbers brought about by addition of bai 
from the untreated soil into partially sterilized soil leads to still fi 
production of ammonia and' nitrate, unless too large a quantity of 
substances is already present. But the subsequent depression in bac 
numbers consequent on the development of the detrimental oiganis 
generally (though not always) without effect on the rate of decompos 
apparently because it does not set in until too late. 

647 - Irtigation on the Southern Side of the Pyrenees. de contenson in 

i,conofniqw Ifttertiotionale, Vol. I, No. i, pp. 76-95. Brussels, January 15-20, 

Ihfereare large tracts of fertile sml in Northern Spain which ar€ 
dered unproductive by lack of water, and with the mountain range 
at hand and .a proper utilization of its water resources, much mig; 
done in the way of reclamation. 

Hie Royal Irrigation Company the Ebro Agricultural Synd 
has been established 19 years, and during that period the receipts foi 
gation water have risen from £2166 in 1892 to £117^3^^ 
forming 93 per cent of the total receipts at the latter date. The su 
of this company induced Sr. Romana to fonnulate a project for an imfl 
system of water canalization which is to reclaim 300 000 hectares (74* 
acres) in Upper Aragon at a cost of 535 pesetas per hectare (£ 8 ii 
acre). ^ 

The region covered consists of gentle slopes and wide p^s 
a ^ual M of about 1180 feet. At present ft is estimted that^ 

hectares (nearly id 000 acres) receive soinefrrigation of an irregular an 
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^ i3!id, 196 000 hectares (484 300 acres) are tminigated but produce 
jje crops ot cereals or are planted to a small extent with vines or 
j^and hectares (247000 acres) are altc^ether uncultivated. 

Ruction is imwtain, and in periods of drought the population 
^^ither emigrate or starve. The value of the ground in this area may 
^ted as follows : 

UllilQlU 
of pMetes 

000 hectares irith irrigation at i 500 pes, per ha. (£ 24 

p.acre) . . , . 4 

^ooo hectares not irrigated, but cultivated, at 450 pes. 

per ha. {£7 P- acre) 8S 

,50000 hectares uncultivated at 100 pes. per ha. (£ i 12 s 

p. acre) 10 

Total . . , 102 

fith a reliable water supply its value would be : 

1 MimoDs 

of pesetas 

JO 000 hectares suitable for cereals at 500 pesetas per ha. 345 (£ 13 800 000) 

[5000 > » for intensive cultivation at 3000 

pes. per ha. (£ 48 p. acre) (£ 8400000) 

Total , , . 555 (£ 22200000) 

Even when the cost of the undertaking is deducted, a profit of over 
pes. per ha. (£6 3s per acre) is obtained ; further it is estimated 
;tlie annual gross returns will increase from 69 to 349 pes. per 
ire (17s to £4 I2S per acre). The annual rainfall varies from 
[20 intiies, but as it is regular and evenly distributed an allowance 
k of irrigation water would be sufficient to secure the cereal crops. 
I description is given of a very successful piece of reclamation car- 
niton a small scale by a landlord in the zone of the Aragon-Catalogna 
1 The water has been brought 5 ^liles from the main canal, 
in order to provide the necessary labour for the scheme, a small 
colony or model village has been established. The landlord bears 
E expense of settling in the tenant or colonist, and of stocking the 

ag, and receives in return one half of the yields (rf com and forage 
ivest. The colonists, in addition to cultivating tlieir hoMings, under- 
to reclaim a certain additional amount of fresh land every y^r. 
contracts are entered into for six years, but any time previous to 
apiiation the tenant may pay back the expenses incurred on his 
^ and in that case a fresh arrangement is made, by which the tenant 
6 fonr-fifths instead of one half of his harvests. Thoi^h the S3^tem 
joly been working for three years, already half the loans have been 

r^rd to method of cropping, as well as in all other quesjji^s 
® management, the landlord reserves the right of imposing ms 


(£ 160 000) 

(£ 3 520000) 

(£ 400 000) 
(£ 4080000) 
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rales oa tbe^cws^. The redamatioii of laiK^b^s encouraged by 
a feir price (40 s per acre) for all workdone by the tenant over and al 
his contract and, further, the landlord himself reclaims 18 to 20 1 
^44 to 49 acres) every year. In this way 200 hect.( 494 acres) of barren 
have been brought imder cultivation at a cost var3ring from £5 
per acre where*the landlord himself bears the cost of the labon 
i 4 per acre where the colonists supply the lab our ; profitable emj 
ment has been provided for several families, numbering in all ^ {q, 
duals; and the success of the experiment has induced other landloiitc 
tiate similar systems on their estates, so tlmt as the possible irrigj 
zone of the canal is 100 000 hect. (247 000 acres) it seems safe to prf 
that the population of the district will shortly increase to five time 
present numj^rs and will more than justify the expenses incurred bj 
Government in the construction of the canal. ’ 

^48 - The Experimental Drainage Field at Josephsdorf, Germany. — khuce 

in Mitteilungm des Kaiser Wilhelm InslUuts fUr Landuartschaft^ Vol. V, Pi 
pp. 173-185. Berlin, February 1913. 

As is well-known, the beneficial effect of drainage is not only dc 
the removal of the superfluous water, but also to the subsequent aera 
of the soil. Mierau in 1890, followed first by Eckert, and recentli 
Medersdorff , Holdefleiss and Heinze, showed the importance of stud 
aeration on experimental fields; butunfortunatelyno observations have! 
made on the effect of such aeration. 

Other points in draining which are of no less consequence are 
depth and distance apart of the drains. It is surprising that tlie e 
solution of a question of such great economic importance has been so 
deferred. Kopecky was the first to show that the distance between 
drains must be determined as a function of the mechanical compositic 
the soil and of the amount of water to be removed. He advocated tl 
fore the mechanical analysis of the soil as a basis of drainage operati 
Ins si^estion was followed and further developed by Fauser and C 
Recently Breitenbach has tried to deduce from the hygroscopicity of th 
the right distances at which to place the drains (i). 

Since the introduction of drainage the questicm of the most suil 
depth for drains in heavy days has been the subject of the keenest discus; 

There is no doubt that the solution of all th^e qu^tions is of param 
practical importance. The lifinister of Agriculture for Prussia, being 
vinced of tins fact, transmitted, in 1908, Mierau's proposition to the Se< 
of Agricultural Improvements, and entrusted the latter with the to 
laying oat an experimental field for the purpose of solving all these pwbl 
After a prolonged search, a field suitable for the purpose was foui 
Josephsdoif in the district of Culm, which its owner, Hr. Plehn, w-se 
to l«id for a period of 10 years. According to the project, the folio 
points are to studied : 


(i 5 See No. 1271. B. Sept 1912. 
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i] Diainagp with drains situated at different distances apart • 52 
26 

prainage at different depths : 5 ft., 4 ft. and 3 ft. 

A prainage with and without aeration. 

^ are thus 18 variants. 

ip aim of the drainage experiments is the solution of tjie following 
5 : the influence of the variants on a) the production; b] the pioper- 
je air (urculatin.g in the soil; c) the amount of water removed ; d) the 
ffith which the rain water reaches the drains; e) the development 
loots; f) the mechanical modifications of the structure of the soil, 
se are the bases on which the project was elaborated, and the work 
^ in Jferch 1911. The field has an area of 8 3 /^ acres ; the cost of 
liion amounted to £ 97. 

the drainage works haw only been one year in opemtion, it is ne- 
5 impossible as yet to give any experimental results. 


liBest Cross- Section for Ditches in Drainage Operations, — SCH&NPELDT, A. 

bif KvUurtechHiker, Year XVI, No. 2, pp. 130-134. Breslau, April i, 1913. 

laialdng intakes for water.- and supply and drainage channels, which 
U are the most costly items in irrigation and drainage work, it 
Ljy not only to take into consideration the quality of the work, 
[the question of the financial and commercial basis of the latter, 
tetion can only be solved in a satisfactory manner, whea the increased 
ton due to the work not only defrays the depreciation and upkeep 
s, but also permits of the formation of a resen e fund, i, e, when the 
ion the capital expended is at least 5 per cent. 
is in the choice of section it is necessary, apart from theoretical 
utioss, to have some idea of the relation between the cost and the 
aud to choose the smallest form of section which (with the existing 
(ensure the amount of water required . The formulae of Gangaillet and 
are generally employed in making these calculations. From the 
5 mentioned by the writer it appears that the semidrde where the 
oi the water flows through the centre of the drde presents the 
section. Unfortunately this form of section cannot be used and 
Essary to change the semicircle into a trapezoid in order to reconcile 
Did practice. 

e Effect of Loosening the Subsoil onYleld. “-AuGsiiNm7««s/ft«^eLa»^' 

Year 33, No. 32, K>. 303-304* Berlin, April 19, 19 13/ 
loosening the subsoil, as well as in the construction of subsoiling 
SDts, two tendencies have to be sharply distinguished : one strives 
?>as much as possible of the subsoil to the same depth by means of 
jxiest possible implement, and without mixing the loosened subsoil 
^ upper layer ; the other endeavours to cut by means of a sprmg 
®ped subsoiler the deepest possible groove about inch ^de 
of the furrow, with the result that a part of the loosened subswi 
^mtothe groove, while the greater part in a state of fine dmsi^ 
tKl vnth the upper layer, order to investigate the relative ad ■ 


tuxaOe and 

METHODS OP 
COLTIVATJON 





A. Zfdckau Experiineni Field. 

Lock(m*s yeliow oats. 


FlOt 

j Yield per plot 

of Vu acre 

Average 

Pttac 


Grain 

Straw 

Grain | 


ihs. 

lbs. j 

1 

I. Shallow ploii^hiug 

V. Duplicate 

770-5 

706.5 

971-3 ( 
1 858.8 1 

1 

j 2391 

II. Shallow plougWng with groove sub- 

soiling 

VI, Duplicate 

723.1 

787.0 

1040.8 1 
998.9 * 

1 2444 

ni. Sl^Uow ploughing whith subaoilingof 

whole width 

VXl. Duplicate 1 

703-2 

683.4 

917 3 I 
804.8 

1 2244 

IV. Deep ploi^hing 

VIII. Duplicate . . 

723-1 

675.7 

829 1 1 

858.9 

1 2264 

1 


vantages of the two systems and to compare the efiects of deep and 
ploughing, the writer conducted some cidtivatioa experiments at Fi 
and at Zieckauin the autumn of 1911, on two fields each i hectare (2. 
in extent. At Priedeberg the soil of the experiment field is a saa 
with similar subsoil ; at Zieckau, it is a sUghtly humous and loa 
with compact loamy sand as subsoil. 

At Zieckau only oats were grown ; at Priedeberg half of the i 
oats and the other half barley. The various plots, save for the p 
were all of them treated in exactly the same way. The results a 
in Tables A and B. 

From these experiments it appears that under some circu 
shallow tillage is more profitable than the more extensive loosed 
subsoil* The richer the upper layer, and the better, more con 
richer the subsdl, the greater success will attend the loosening of tl 
Making a groove in the bottom of the furrow requires much less es 
of power than loosening the subsoil ower the whole width of t 
WiA a broad subsoiler, so that even with an equal yidd the fii 
would be preferable ; but tiae ejiq)»riments show that in two ca 
three the plots with the grooves cut in the bottom of the fum 
more tha n tht plots in which the Whole of the subsoil h&d been loo 
is priteMe also that the effects the first method last longer < 

^ 0^ the solid balks of earth which remain and supp^ the uppet 
prevent the loosened subsoil being cmUpressed again too soon 



B. Friedeberg Experiment Field 

I. Ori^nal L^oa/o oais. 


{toughing . 
k£cate- . . . . 


Jilloff ploughing with groove sub- 
soiling . 

Inplicate ^ 


Yield 


per plot 


Va acre 


Mow ploughing with aubsoiling ofi 
' whole width ' 

plicate. 

tp ploughing. . ...... 

plicate 


Average yi^d 
per acre 


GtBin 

jjig 

Straw 

Grain* 

straw 


IbT 

1 lbs. 

IbsT^ 

425.5 

487.3 

/ 


402.3 

481.8 

j 2680 

1 

3133 

459.7 

521.5 1 

1 

1 i 


428.8 

5II.6 I 
1 

; ^^76 , 

3331 

437-6 

1 

505.0 



468.5 

529.2 t 

2933 

3347 

394-6 

476.3 j 



502.7 

554.6 t 
1 

2904 

3340 


a. OHginal Bethges II barley. 


illow ploughing . 
plicate 


lilow ploughing with groove sub-, 
soiling 


^te 


F ploughing with aubsoiling 
whole width, 


p ploughing . 

iiicate , 


377-1 

426.5 

1 

1 


387.0 

458.6 

j 2469 

2858 

384.8 

457-5 1 

( 


401.3 

503-8 ' 

1 2590 

3468 

368,2 

435-5 

i 


402.4 

496.1 

2490 

3011 

340.7 

406.8 



421.2 

532.5 

2462 

3040 


DerimirnfQ w w question thoroiwMy, will leoeat 

S1T“ ?i «•' O'? Disteieb olCyton. 

- T*. vI'xTm 

1913. vol. No. 2 , pp. 100-102. Colombo, Feb- 

trvTnT^i^?^: tlie hill country aside, the moist 

iJl ^ “ thesouth-WEst of the isknd is where 

“lis (coconut, tea, rubber, etc.) are cultivated ; the dry low- 



land area, wldch oocm^es more tlm half tlie b 
part impeadiiable jungle or barren waste, except wliere uj 
water exists or special cot^tions of underground water obtain. 
fall on tbis dry zone is seldom less tban ^ inches and frequently 
50 ind(]^, the ina|qr part of which falls in the months Octobei.j. 
This period is lqlldi^ by a drought, then by a few gentle unceitai 
in April- June, and a further drought. 

The chief difference between the dry and the moist area, th 
lies in the failure of the south-west monsoon over the former ; in { 
this, the rest of the rainfall is sufficient to raise one crop per annti 
native cidtivatois do use it to a certain extent for the production ( 
under a. very primitive system of agriculture. But with the intn)( 
of dry farming methods^ the production of other and more valuabl 
should be possible. 

Of ttee, two are suggested as specially suitable — the oui 
fodder to take the place of the large quantities of hay imported fm 
tralia, and the other cotton, which could be planted in October, gr( 
the rains, and ripen during the unfailing drought of February and 
Preliminary tiiat indicate that both these crpps would be qmte sue 
but more evidence is required before they can be recommended m 
fidence, so that the necessity of starting experimental fanns in 
districts is quite evident. 

652 - Price of Nitrogen. — Bertrand, a. (Delegate for the Nitrate of 
vice ia £ur<^). I<e Marche memdial de I'atcote en tgir et 1912. Rapport pr 
Hinistre des Finances du Chili. Reprinted from L'Engrais, of Match 14 and 
pp. 12 Vlll graphs. — 2. Bradbury and Hirsch's Reoiew of the Mark 
pkaU of Ammonia during 1912, pp. 37+3 tables. I/mdon. ■ — 3. Revue ca 
de la Setnaine. — Les MerevnaUs Agricoles, passim. Antwerp, 1913. 

Receutly there has been a general rise in the markets of the p 
fertilizers and especially of nitrate of soda. In fact the prices of 
soda have risen since 1910 and lately have come very near the 
quotations of 1906, that is the time of the so-called nitrogen crisis 

According to M. Bertrand the increase in the price of nitrogen 
before 1906 was attributed to nitrate of soda, should uowbeattrib 
sulphate of ammonia, admitting the manurial equivalence of citric 3 
moniacal nitrogen. The increase in the price of nitre^en is, howev 
sidered by M. Bertrand as a special manifestation of the increased pri 
veisally observed and recognised for all the staples of intemationa 
And if such general rise is due to tiie diminished purchasing power 
and to the extent of 30 per cent, between 1910 and 1912 (J. Fisbei 
ferly Journal of Economics, Jan. "1^3), starting from the price oi 
per cwt., considered as the normul price of nitrate in 1910, M. B 
thinks that the present price of lls 3 is still within nonnalj 


(i) See : Preiu^n et oonsommation dfs engrais eHmiques dans U IfW 
*Iutltate ot AgrictUture, 19x3. 
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jjafitmation of the above te shJ»«s in diagram i the fluctuations in 
'price of sulphate of ammonia and of nitrate of soda compared with 
jg of sugar and of wheat (1). ^ 

Diagrams 2, 3> 4 and 5 show stpdently the details of the oscillations 
be price of nitr^en in its various forms during 1911 and 1912. 

On the above diagrams, M. Bertrand mates the Mowing obserrotions ; 
d) the lines representing the prices in the various markets of con- 
iption do not deviate so much from each other, while their parallelism 
b the line representing prices on the coast of Chile is less regular. 

&) the yearly rise in the price of nitrate of soda which takes place at 
season of consumption was less accentuated during the last two years 
fl in the preceding years. 

c) the ineguiarities and deviations in the sulphate* of ammonia 
rkets are relatively more marked. 

d) According to diagram 4, it appears that nitrate of lime has a.ten- 
icy of its own towards an increase in price. 

f) In cyanamide, the unit (one kilogram per quintal) of nitrogen is, 
Eii)pe, from id to i y^d cheaper than in the other nitrogenous fertilizers: 
tbe United Stated the reverse seems to be the case. 
f) Ihagrami 5 shows that nitrate of soda, referred to the kilogram of 
iDgtti m part at least, has resumed higher quotations than sulphate of 
imonia. 


The following figures, taken from Messrs. Bradbury andHirsch’s Review 
ik Markets for SrdphaU of Ammonia during 1912, will assist in ^ving 
idea of the present conditions of the nitrogen market. 


Average prices of nitrate of soiia, 1903-1912, 
in Liverpool, 95 per cent, per cwi. 
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U) M, Bctiaod has kindly permitted us to reproduce these diagrams. 





pfice^ of sulpha^ of mmqnia, 1903-1912, 


good grey 24 

per cent . 

/. 0, b . Hull ., 

per ton . . 




£ 

s 

d 


£ 

s 

d 

1903 . • ■ • 

. . la 

9 

2 

1908 .... 

* . II 

12 

0 

1904 . . . • 

. . 12 

3 

8 

1909 .... 

. . 11 

5 

0 

1905 .... 

12 

10 

9 ^ 

1910 .... 

, . 12 

3 

2 

1906 .... 

. . 12 

0 

9 ' 

1911 .... 

. . 13 

15 

3 

1907 .... 

. . II 

15 

8 1 

19x2 .... 

14 

7 

9 




1912. 




Jan. .... 

14 

7 

2 

July .... 

. . 14 

3 

9 

Feb. , . ' . 

14 

8. 

I 

August . . . 

. . 14 

7 

0 

Mardi .... 

. . 14 

n 

3 1 

Sept 

, . 14 

8 

5 

April .... 

. . 14 

19 

■I 

Oct 

. . 14 

2 

2 

May .... 

14 

M 

1 

Nov 

• • 13 

17 

0 

June . , , . 

. . 14 

II 

3 

Dec 

. . 14 

3 
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Messrs. Bradbiiry and Hirsch recc^nise the exceptional rise in freig 
rates, which resulted in an advance of about 50 per cent, in nitrate of soj 
freights, causing an increase of prices inlyiverpool of 6 y^d more than] 
the Qiile coast, but still leaving an ample margin for the producers. Ifej 
Bradbury and Hirsch believe that the price of sulphate of ammoa 
depends at present upon the capacity of the German market to coJ 
the offers of the producers ; should it fail to do so, these would be obligj 
to have recourse to foreign markets. 

The following figures based on the wholesale prices at Antwerp are t 
ken from the Mercuriales agricoles. They indicate the present trend oftl 
market. 


Price per Idlogmn {2.2 lbs.) 


of nitrogen 



End of 

End of 


Jutlaiy 19x3 

April 1913 


Its. 

frs. 

Nitrate of soda 

IJ82 

1.65 

Sulphate of ammonia 

178 

1.64 

Calcium cyanamide 

^•57 

io 7 

Nitrate of Ume ....... 

1.76 

1.82 


653 - BiperlsMnts with Phofphatlc Mftiuins in UragniVy 1907-1912. - schbodei 

(Agricnltural Inatitote of Montevideo) in Rtoisid de la Asociaci6n Rural 

Year XXrll, No. 2, pp. 94-98. Montevideo, February 1913. 

A qu^tion which is at present very important for the agnemtu 
economy of Uruguay is that of the use of manures. The analy^a 0 
soils shows a relative poverty of phosphoric add (f^ 
to 0.05 per cent. P, O5 soluble in 25 % hydrochloric add). Th^e^ 
mdits are specially important from the fact that they have ^ 
under a sub-tropical dimate and with the phospl^tic by-prod^ 
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Beatos »eat fectones (bone meal, bone ash 
^ basic slag and supeiphosphate. ' 


guano) in comparison 


Results of the Experiments. 




Crop 
per aoe 


Increase 
per acre 




Siahi 



Slain 


Ifaiu (1908) 


lbs. 



lbs. 


Without manure . 

B(me meal 

Guano . • 


3381 

4426 

4669 



1O45 

1289 



Roots 

Dry matter 

Uiy matter 

Mangolds (1909) 

lbs. 


lbs. 


lbs. 


Without manure 

■ . I4 698 


I 793 




Bone meal 

Superphosphate 

■ • ■ 49 247 

• • • 43 715 


5 135 

4 384 


3 342 


Basic slag 

■ ■ • 43 403 


4 749 


2 956 



Straw 


Grain 

Straw Gnin 

Rye (1910) 

lbs. 


lbs. 

lbs. 


lbs. 

Without phosphatic manure . . , 

. . * 2855 


713 




Bone meal 

• . . 3 212 


981 

357 


268 

Bone ash 

• • * 3 301 


I 070 

446 


357 

Superphosphate 

• • 3 301 


981 

446 


268 



lbs. 



lbs. 


Potatoes (1911) 







Without phospatic manure* . , . 


4907 






Bone meal 


5799 



892 


Superphosphate 


5977 



1070 



A special experiment was conducted on plots of 63 sq. yards with rye, 
r the comparison of bone meals of various degrees of fineness : 

Crop Increase 


Straw Grain Straw Grain 

Iba. lbs. lbs. lbs. 

Without manure 35.20 9.35 — — 

Boae meal, commercial 38.50 11.99 3. 30 2.64 

» coarse 38.30 10.78 3-30 t43 

’ fine 42*90 13-75 7*7o 4*40 

* fine 41.58 13.64 6.38 4.29 

^eash, . , 41.25 13.31 6.05 3-96 

(l^wes) 44.00 12.76 8.80 3 -41 


These results coufina the usefulness of phosphatic manures for the soils 
E Uruguay, Xhe differences observed are within the limits of experim^- 
^ ^nor. Only a)arse bone meal has given, during the first year of the 
^riments, inferior results, thus corroborating the evidence ^alfeady 
bbtained in other places as to the influence of the fineness of the meal used. 
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654 - fi*iAiin| r| as an Antitoxin to Oortaln HntritiTo Salts &i Wator^ColtQ;j 
Peas and Lupins. — Robert, C. in CompUs JUndMS de I* Academic dts 5^, 
Vrt. 156, No. II, pp. 915-918. Paris, March i?, 1913. 

Pea seedlings, after having been started in pure distilled water ( 
redistilled over gto) were transferred to the following solutions : 

1) Magnemam*sulpliate, MgSO* 250 njg. per litre 

2) Potassium phosphate, H^KPO^ 500 mg. per Utre 

or potassium sulphate, K,S04 containing an equivalent amot 

of K 

3) Ammonium nitrate, NH4NO^ 500 mg. per litre 

or ammonium sulphate, (NH^ijSOi . . . cont^ingancquivalentamom 

of (NH*) 

AH sudl plants immediately ceased to grow and appeared to 
their medium thoroughly toxic, but when calcium sulphate was adde 
the proportion of 500 mg. per litre, the toxic effect was completely neu 
ized ; nor did it appear when the seedlings were transferred to a sohi 
of calcium sulphate alone. 

The following figures were obtained in two sets of experiments 



Dry wdght in 

mg. 


''Root 

Shoot 

^ToW 

Redistilled water 

. . 10.5 

18.5 

29. 

C^SO* 

. . 16.6 

47-6 

64.2 

MgSO* 



17.6 

H4KPO4 

. . 3.J 

10.5 

18.6 

««S04 

- . 7.3 

16.3 

23.6 

MgSO^ + CaSO* 

. . . 17.0 

45‘3 

62.3 

H^PO* -|- CaSO* 

. . . 12.8 

45.5 

58.3 

K^4 CaSOj 

. . . 14.7 

42.8 

57-5 

Redistilled water ...... 

. . . IX 

, l6.2 

27.2 

CaS04 

. . . x8 

38.7 

567 

NH4NO, 



13.5 

(NH,),SO, . 



13.7 

NHjNOj+CaSO* .... 

. . . 20 

39-6 

59.6 

{NH4)^4-|-CaS04 . . . . 

, . . 19 

36 

55 


* Mean weight of 6 seedUngs. 

** B 1 18 » 

The erpcrimcnts lasted 12 days and the temperature varied from ao® to 25® t 

The growth was practically the same whether the calcium siil] 
was supplemented by other salts or not, and it would seem, therefore 
salts of potassium, magnesium, and ammonium do not play an impe 
part in the nutrition of the pea seedling during its early developmea . 

The antitoxic effect of caldtun with regard to copper was a o 
by^grpwing a set of plants in ordinary copper still water, wner 
jEcHlowing results were obtained : 
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Redistilled water . . ^ . 

Copper still > 

* » » + CaSO, . 


teagtli in mm. 

Root 


Tow 

64 

43 

107 

19 

36 

55 

36 

83 

119 


The e^nmente were repeated with white kpms.Vhich proved even 
more sei^tive than the to the toxic action of tte nutritive salts 
m the otter hand wheat and maiae gave far less decided results, and with 
them potassium ^lts .n the concentmtior.s mentior.ed above Imrdly a,n 
peared noxious at all. The mvestigations are being continued. 

635 - HodifiMttOM and Bntstlons of Tuberous Plants. -LABEKOERm m sMHn 

dss stance, ic la SocUli m«naU i'AiricaUuec de France, Vol. t yxit, no a 
pp. 157-161. Paris, 1913. • . 

The wnter mffltion,s his previous investigations and those of Tb-lrel and 
Verne on the ^tations which have been observed to occur in Solanum 
Cmmrmm. These investigations were made in Poitou in 1912 and under 
unfavourable conditions from the point of view of insolation. 

Nevertheless, the following points are worthy of notice’: 300 plants 
were ^dwe in different nutritive media, ranging from pure sand to arable 
soil, with the addition of 3, 10 and 25 per cent, in weight of a fertilizer con- 
sisting of the following substances : 

Per cent. 

Well-rcitted dung ^ 23 

Rabbit dung ^ 

diicken guano 12 j 

Horse dung 

I,eaf-mould and well-rotted dung 20 

Grape pomace and lime 


The tubers which showed a tendency to mutation in preceding years, 
when put into pure sand evinced dear signs of retrogession to the wild spe- 
cies, with abundant and prominent lenticels and rough skin ; the flowers 
reassumed their very long styles, their deeply divided corolla, and blunt 
sepals. While on the other hand forms in contact with S. tuhmsum, such 
as Early Rose, MerveiDe d*Amerique and Violet Commeisoni i-oi, main- 
tained their modifications, which were much accentuated by the applica- 
tion of the above-mentioned fertilizer. 

Another series of experiments was carried out with wild S. CofnfMT$oni 
collected in 1911 and compared with similar tubers gathered in 1910, which 
had been kept dry. The fertilizer had no effect upon the former, beyond 
causing a variation in the yield \ but the tubers of 19^0, which had got very 
'iried up, presented the following characters : 

Pure sand: wild type maintained. 

5 % fertilizer: wild type maintained with slight modification. 

* 10 % » ; four round regular tubers, almost without lenticeLs modified. 

*25% » : fourroundtubers,oiiealmostwithoutlenticels,muchmodified. 
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WADING 


He writer consideis that, ^ven a season of full stmshire, the 
tions wotdd give rise, as in 1901,1904, 1906 and 1907 to complete mutw 
tions. Ba any case, the restilts leave no doubt as to the great effect of 
vicinity increased by the application of manure, 

A third set of experiments showed that i.i per thousand of manganese 
sulphate causes medium to pe infertile and entirely suppresses % 
development of tubers ; with 5 cent, fertilizer and 0.55 
thousand of mana^inese sulphate, the tubers were very irregular and 
in number ; with 25 per cent, of manure, the same amount of manganese 
allowed a more abundant development of tubers, but these were very 
irregular if the plants producing them were derived from much modified 
tubers. 

The fects u?ay be summarized as follows : 

1) Plants in contact preserve their dear tendency to mutation, and 
fertilizers increase this action to the point of maldng the crops resemble 
in a marked degree the ordinary 5 , tuberosum. 

2) Any drastic treatment of the tubers, such as prolonged desifr 
cation, facilitates the action of the fertilizer, which, however, has notsomiidi 
effect as when it is used in conjunction with contact action. 

3) Large amounts of manganese paralyse the property of tnbei 
production, while the effect of a small dose is yet to be determined. 

656 - Inflaenee of R»dIo-aetivity on Germination. - g. and ancelin, r 

In Compies Rendus de VAcadimie d^s Sciences, Vol. 136, No. ii. pp. 903*905. fans 

March 17, 1913. 

Seeds of lye grass, wheat and maize were germinated betweer sheet! 
of damp blotting paper. In one set the water used for damping had a 
radio-activity of 0.089 mg-nun- per litre, while in a set of controls ordinal) 
waterwas employed. In each case the radio-active water had a remarkabl) 
stimulating effect on the grains, though this effect did not become apparent 
till about the twelfth day after the commencement of the e^iiment. 


657 - On Cleirtogamy in Rlee (OryzA sat/ra) and the Possibility ol Cross 

tilization. Pasneh, Rodolfo in AUi Botanico deirVmtasiti 

Pavia Series II, VoL XII, pp. 351-362. Plai® 2913. 

The writer has been able to observe that the pales of rice never opa 
before during or after the dehiscence of the anthers. Consequently th 
natural production of hybrids is impossible, even as a chance 
All the varieties and forms in cultivation must have sprung from mutaM 
The great number of these may be explained by the marked 
the conditions of surroundings, climate and cultivation to whic 


^ Kice is therefore a deisto^mous plant, but is 
in . possessing flowers of only one type, with perfectiy 
and^dtoedum. It is deistogamous in that no natural “temd p ^ 
can open the flowers, as this is mechanically preve^^ by » Jf 
edges*of the two pales thioujihout their togth. T^s is th 

type of cldstogamy and presents much interest ; it shoul 
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^siaory^fes, Mis one of the few other deistogamous grasses and 

mrsh plant dosely related to rice, presents two 4pes of 
glial in cases of cleistogamy. noweis as is 

It IS w^known to dimate and special conditions tend to modify 
iemcch^m of pollination: it was therefore interesting to find^ 
.hetherdeistogamy occms in aU varieties of rice and in all plai^rwhme 
t is grown, or whether ex^ptions occur as in other deistogaLus plants 
lot exceptmg the species of Leersia. An esamination was therefore made of 
53 varieties of nee grown in Japan, sent direct from Nisigura, and of several 
/arietiK indigenous in Italy or introduced at various dates from abroad • 
lot a single exception was found. 


The cause of the deistogamy of rice is presumably hereditary. Oryza 
idvoah a native of nver banks and flooded land in Indo-Chjna; in this coun- 
try during its period of growth torrential rains occur daily, accompanied 
jy fioodmg of the nvers. If the rice flowers opened, their fertilization would 
certainly be interfered with, if not prevented. 

As natural hybridization is exduded, the writer attempted to find 
)ut whether there was any possibility of making artificial cross-fertiliza- 
ion. The practical results obtained by crossing in many cultivated plants, 
ind especially in cereals, are such as to encourage any attempt at hybridiz- 
ngrice, either by cross-fertilization or grafting. Theproduction of hybrids by 
the latter means is, however, much disputed. With rice it was attempted 
IS long ago as the beginning of the i8th century by Giauverardo Zeviani 
Verona ; he was the first to attempt grafting on rice, and indeed on any 
pamineous plant, with the idea of reinvigorating the species, which he be- 
ieved to be degenerate. But the grafted plant did not give good results. 

In, the writer’s experiments on hybridizing by artificial cross pollma- 
;ion, all the flowers artifidally opened, whether or not the stamens were 
lestroyed, remained unfertilized, while all those not operated on set seed. 

He beheves the failure was due not to lack of skill, or to the damaging 
Df the flowers, but to other causes which remain to be investigated. He 
5 i^ests a lack of sufficient moisture of the air within the opened flowers, 
IS evaporation within the naturally dosed ones would obviously be very 
imited. The experiments are to be repeated, and the plants dealt with will 
iinmediately be placed in a damp atmosphere, either under bell-jars or in 
lorcing houses. 

If the sterility of the flowers artificially opened but not mutilated was 
iue solely to this cause, artifidal crossing of rice, though very difficult, 
iminot be considered impossible. All will depend on the skill and patience 
of the operator. 


^SS-PartieaUte Inheritance. — Blakinghem.I,. Sur rheredit^ enMosaique, — IVCon 
ference Internationale de Genitiqae, Paris, 1911, pp. 101-131. Paris, 1913. 

In his works published in 1862-63, Charles Naudin pointed out that 
the characters of two parent species are not always rmifoimly distnmted 
h parts of their hybrid ofispritig, but that sometimes visible paifc es o 
one parent occur side by side with visible patches of the other parent, 
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the patches being apparently perfectly pnre and free from all inixtme 
forming a kind of living mosaic. This conception extended to thegeij^ 
cells supposed that the specific essences never really fused together to form 
a homogenous whole, but that they remained d^tinct and were for 
struggling to break away from one another. The tendency of the spedgj 
elements of each*type to accumulate in visible patches is increased by 
cuttings and becomes more accentuated as the plant gets older, beiig 
especially developed at the time of the formation of the ovules and pollen 
grains. At such a time, if the separation is complete, returns to the 
patent species might be obtained amongst the ofispring of hybrids. This 
hypothesis would account for the first hybrid generation being generally 
uniform, as contrasted with the diversity of types in the second geneiatioc 
and for the facte of heredity in general, including Mendelian inheritance as 
a particular case. 

Naudin was led to enunciate his principles from a consideration of 
the results obtained with the hybrids Datura StrafnoniO’laevis, Unam 
purpureo-vulgaris, MiraHUs longifloro-Jalapa, and the writer adds his 
observations on these plants, and more especially a detailed account of 
his work on the barleys {Hordeum distichum nutans X H. distichum erectum; 
H. distichum X H. tetrastichum ; H. distichum nutans X H. disticku ««- 
dum) and Pyrus Bellveriana (sterile hybrid between Pyrus and Sorks), 
whi<^ is all confirmatory. He shows, moreover, that the so-called sexual 
hybrids CyiisusAdami, Crataegomespilus Dardario-nd Assieresii,thtO:^ni^i 
trees Bizarria, the almond -peach tree, etc., whose origin is unceTtaiu, 
could be explained on the same hypothesis, and lastly that the vegetable 
chimeras of Winkler (i), Daniel's graft hybrids, and Bauris Pelar^onim 
xonale all fall into line. 

'The vmter contributes a considerable number of fresh observations on 
Cytisus Adami, and su^sts that the name of Naudinian heredity should 
be adopted for this old hypothesis which he has revived. 

659 - The Bearing of Teratologieal Development in MicotUma on Theories o( fiere- 

Whue, O. E. In The American Naturalist ^ Vol. XI^VII, No. 556, pp. 206-228, 

I^ancaster, Pa., April 1913. 

'Two strains of Nicoiiana Tabacum were investigated, the one being 
a tesciated sport of the other. When crossed there resulted in F2 a simple 
Mendelian ratio of 3 : i as regards normal and abnormal characteis, and 
with a little practice the heterozygotes were distinguishable. The se^ 
gates bred true in the 1^3 and F4 generations. 

The cytological examination of the plants showed that the abnor- 
mality is exhibited even in the germ cells, and the data ^ a whole raise 
a question as to the significance of chromosomes in inheritance. 


(I) See No 4 « 4 . Kay 1913. 
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^ . Bleeding otVInes. - De«h; ta No 12 

igi 2 i smmaxittA hy D'EiZBLiiaFihltnssLandwirtschafUichtZtitunii Year 62 Part ^ 
pp. 181*182. Stuttgart, March i, 1913, ' ’ 

the writer advises the breeding of vines, not onl? for the purpose of 
increasing th^r productivity but also with a view to making them more 
jgsistant to diseas^. 

At I 3 ie instigation of the writer, the Bavarian Government has estab- 
lished an Organization for vine breeding j a special ofi^al has been ap- 
pointed for the work. The Society for the Promotion of Plant Breeding 
in Germany has also made a special section for vine breeding. 


^t.Tbe Influenee of the Environment on the HUUing and Baking Qualities of 
Wheat in India: No. 2 .— Jhoward, a., eeake.h. m., and howabd, g.e.c.— 
Memoirs of the Department of Agriculture in India, Vol. V, No. 2. pp. 49-102. Calcutta, 
January 1513. 

Aji account of the experiments of 1909-10 and 1910-13*, a summary of 
which has already been published in the Annual Report of the Agricultural 
Jlesearch Institute of Pusa (i). 


662 - Soy Beans In India. — Woodhouse, E. J.andSoMERsTAYLOB, C. The varieties 
of Soy Beans ^fotoid in Bengal, Bihar and Orissa, and their Commercial Possibilities. 
— Memoirs of the Department of Agriculture in India, Botanical Series, Vol.V, No. 8, 
pp. io 3 'I 75 - Calcutta, March 1913. 

At the present time soy beans are cultivated to a small extent in the 
Darjeeling Hills, and to no appreciable extent elsewhere in India, but dur- 
ing the years 1909-11 experiments were carried out in Bengal, Bihar and 
Orissa to ascertain the commercial possibilities of the crop in the plains. 

Three definite types of beans have been isolated from native seed and 
studied. In two cases the oil content was found to be relatively high and 
the nitrogen content low, while in the other case the reverse occurred; 
these characteristics were inherited. 

The yields obtained usually varied from 650 lbs, to i 000 lbs. per acre, 
thot^h mider favourable circumstances they rose to 2 200 lbs. per acre ; 
these yields compare favourably with those obtained in Manchuria. The 
cost of cultivation was estimated at 13s to 20s per acre, though it might 
rise to 27s per acre. Under these conditions, prices of £ 5 8s to £ 5 17^ 
ton are required to make the crop remunerative ; for the present such 
prices are not to be obtained, £ 4 los bein.g offered by merchants in Cal- 
cutta. But there can be no doubt that the crop is intrinsically worth more 
than this, and signs are not wanting that its value as a food stuff is being 
appreciated, so that a considerable rise in prices is not unlikely. 

The varieties used in the experiments occupied the land for sy- 
sops in the plains and the crop had therefore to pay double rent. :^orts 
will now be concentrated on the production of new varieties wmbimng 
the qualities of early maturity, pr^uctiveness, and high oil content, an 
if these attempts are successful, the projects of making the crop a remuner- 
ative one in India will be far more hopeful. 


U) No. 357, B, April I9I3» gives an 


abstract of this article. [Ei] 
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663 - Th^ Sweet PoUto ana It* Cultatleiij.— mattei , 0. f, Jn Boiutuno dd 

R, Orto Botai^co e Giariho CohnidU di Faiemq, Vol. XI, P^t 1-2-3, pp. 3-17 

Palomo, January— September, 1912. ^ 

After ^ving some information respecting the origin and history oi 
the sweet potato and a description of its biolo^cal characters, the write: 
deals with the cultivation and utilization of this tuber. He calls to min^ 
the Uncertainty w^ch still exists as to the ori^ of this spedes, which hi 
so far never been found wild in any part of the globe and 1^ therefore beec 
attributed by several botanists to different genera. 

Choisy called it Batatas edidis, thus changing the name of Cmol 
vulus Batatas givm to the plant by lyinnaetrs and creating a new genus ; now 
the sweet potato is identified under the name of IpomoeaBaiatasViixti'/w 
was considered by Asa Gray to be the cultivated form of /. jastigiaia. 

It has a number of popular names in America : “ Ajes " in the Wesi 
Indies, “ Camotes in Mexico, ” Jatica " in Brazil, “ Apichu anc 
“ Skinet ” in Peru. In Asia and Africa, the natives use names which can 
not always be attributed with certainty to this plant alone ; the most cer 
fctiu are " Dankali ”, ”Kitaiti '' and "Veezee”, which are current in Centra 
Africa. 

The sweet potato requires an equable, sub-tropical dimate; nevertheless 
it grows at high altitudes in temperate and nearly cold regions, such aj 
Venetia in Italy, where it is extensively cultivated. The soil must be verj 
thoroughly worked, but not too deep ; it requires liberal supplies of potash 
and green manures, farmyard manure, cotton cake, etc., should be given 
It is multiplied by slips or ” draws ”, the latter being the safer method. It 
both cases, the soil should be made into ridges 2 feet apart ; on these th( 
plants are placed in one line, at intervals of i foot. 

In hot climates, the tubers attain their complete development threi 
months after planting, while in Italy, even if they are placed in the grouiK 
at the most favourable date, the beginning of April, the crop cannot b 
dug until October. Under ordinary conditions andin temperate countries, th 
average yield is about i lb. per plant and 7 or 8 tons per acre. 

The sweet potato is especially grown as an article of food and is mud 
appreciated in hot countries ; in Brazil, it is used for the preparation of ^ 
alcoholic beverage. The tubers contain from 15 to 30 per cent, of stard 
which is easily extracted j this has lately been put on the market under 
name of "Brazil Arrowroot”. They also have 12 per cent, of su^i 
but the latter is difficult to isolate owing to the presence of ^ucose. lu 
very yoting stalks are eaten as a vegetable, the harder, string ouesma ^ 
good forage. The sweet potato is employed in the preparati^ of syW 
and its content of sugar only extracted with 
ridmess in stardi, make it an ex< ^ U en t mw material for the a 
dustry. 



PORAGE crops. - MEADOWS AND PASTURES. — FIBRE CROPS 899 


. mm Problems: Drought Resistanee, - stapi^on, r. g (Agricuituna 

Dep«rti.^t,Umvcmty Ccdlegeof Wales, Aberystwith) in TheJ^mal of 
Sdmey V61. V, Part 2, pp. 129-151. Cambridge, March 1913. 
the effect of the dtought of 1911 on some pastures in the Cotswold 
listtict was stuped by mkmg quantitative and quaUtative analyses of the 
Kibage at penods of the year, and observing the behaviour and 

jonfer of resistance of a lai^ number of its constituent ispecies. 


555 - Tel! (Er&grostis abyssinica), (i) - burtt-davy. j.: in The AoricuUuta 

of the Umon of South Africa, Vol. V, No. i, pp. 27.37. Pretoria, January 1913 

The wnter, who introduced the cultivation of teff as a forage grass 
jjito the Transvaal in 1903, gives an account of its history in that country 
and shows how slowly the crop came into favour in spite of favourable 
reports cai trials made in Natal as far back as 1887. It has now proved 
itself a complete success and is fast becoming a staple hay Crop throughout 
d^^lized Africa, its qualities being; palatability, high nutritive value, 
heavy yield, rapid growth, drought resistance, and ability to smother 
^yeeds. The experience of the Transvaal might well be repeated in India 
and Australia where preliminary trials proved satisfactory, but where the 
subsequent popularization has not yet occuned. 


666 - Russian Cotton. —Taris, E. in VA^nculture Pratique des Pays Chauds, Year 13^ 

No. 119, pp. 89-111. Paris, February 1913. 

During the months of April to September 1912, a Commission was sent 
from the French Colonial Office to travel through Turkestan and Trans- 
caucasia in order to make an enquiry into the general conditions of agri- 
culture of those countries, more especially with regard to the cultivation 
of cotton, and the developments that are likely to take place in the produc- 
tion of that article. Starting from Poti and Batum on the Black Sea, the 
Commission travelled east through the entire tract of country as far as 
Kokand and the Ferghana Province, gathering information directly from 
agriculturists, and statistics from the Director of the Domain at Tashkent, 
the Committee of the Stock Exchange at Kokand, agricultural engineers in 
Turkestan, and the Director of Water Inspection in Transcaucasia. 

I. Turkestan consists of two distinct regions : the one, in the North, 
an immense i^ain, arid and desert with the Ural Sea as a central depression; 
the other, in the South, mountainous and more fertile. The latter is tra- 
versed by two prindpai rivers, the Syr-Daria and the Amu-Daria, which 
are over 2 000 versts (1326 miles) long and on which the prosperity of the 
country chiefly depends ; the province of Setniryechensk (just South of 
the Take of Balkash) is the only well watered district in the country. The 
cHmate is typically continental, i, e. subject to great extremes, and the aver- 
age rainfall varies from 5.2 in. to 12.6 in., rising to 22.8 in. in the Province 
cf Semiryechensk. 

The soil consists of a very thick layer of loess clay, which forms a ^e 
yellow-white dust during the summer and dries with a very hard crust when 


(1) See also No. aioy, B. July 1911. 
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wetted, occasionally making geimbaticm <^fficttlt. Needless to say 
cultivation is only possible where iirig^tion is practised, and as the watn 
supply is limited, the area under crops only represents i.8 per cent, of ^ 
total area of the country and is restricted to the river valleys. However 
with better management of the water suppUes it would doubtless be ^ 
siWe to extend the cultivated area very largely, and were this accomplish 
the annual rainfall might also increase gradually, for old traditions of^ 
tenth century indicate that much of the country which is now a desert ^ 
at one time productive. 

'Hie crop distribution in 1909 was as follows : 

Per cent 

Acres of cnlti^ted aita 


W'heat , 
Rye . * 
Barley ^ 
Oats . . 
Millet. . 
Mai^ . 
Cotton . 
Rice . , 
Peas , . 
l4nseeJ 
l^iiceme , 
Others . 


3 891 225 

47-5 

80589 

r.o 

761 270 

9.4 

379 *38 

4.6 

536275 

6.4 

393 966 

4.8 

798 026 

9*7 

457 748 

5.6 

45 433 

0.6 

134 084 

1.6 

621 599 

7.6 

101 526 

1.2 


The area in cotton is small and imequally distributed amongst the pro- 
vinces, Ferghana producing iii 080 tons out of a total of 176 600 tons, 'flu 
cotton is ginned in Turkestan, where numerous factories exist, not onlj 
for ginning purposes, but also for dealing with the seed and its products, 
The lint is all exported to Russia, where it is woven into cloth and then 
reexported for the most part to the Turkestan markets. It is hoped, how 
ever, that this uneconomical state of affairs will not persist much longa 
and that cotton mills will shortly be established in Turkestan itself. 

Difficulties of transport are immense in Turkestan and are a serioir 
charge on the exported cotton. There exist two railway lines : one, th 
Orenbuig-Tashkent which comes from the north, touches the Ural Sea 
then follows the Syr-Daria to Tashkent, and the other starting ai 
'^psnovodsk on the Caspian Sea and running west to Andidjan (Ferghana) 
to Moscow vary from fi 6 5s to £ 7 8s per ton, and to tMs must b( 
added the coat of convejnng the goods from the market to the railway liae, 
which tnay amount to £ 6 i6s per ton. High freights impede the develop 
ment of cotton cultivation in yet another way, for they constrain eveij 
district to produce its own com before turning its attention to other crojK/ 
and consequently those parts which are specially adapted to the groff“ 
of cotton cannot devote as large an area to it as they otherwise wodd. 

The economic situation of the native cultivators too, is unsatisfactoiyi 
for th^y possess little knowledge of the cotton crop and insufficient j 
many who have embarJred on its cultivation have fall^, into the han s 
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iCTSj getting more more into debt eveiv vear But- cK m 4. 

; I) to relieve this Sitmtion by the oigSization 5 ae® fiS 
’ transport, and 3 ) to create experimental stations for the guid- 
, of the MtavB cultivators, the profitable cultivation of cotton is caSe 
anense development, and having satisfied the demands of the RiSL 
tet, a large s^te of medium quality American Uplapd cotton couW 
jtit on the other Huropean markets. 


n. Transi^ucasta is a far richer country than Turkestan, more densely 
ilated, and more yaned in every way. It is essentially mountainous 
besides imml riches possesses a fertile soil, a good climate, and a 
dent ramiall. Vmes, fruits, tobacco, tea, maize, cereals are all cul- 
led. The districts suitable to cotton are in the south-east, in the val- 
of the Aras and the Kur, where the rainfall is smaller irrigation 
be practised. Cotton is a far less important crop in this country than 
Urkestan. It has only been introduced about lo years and plantations 
Qot numerous, being still in the experimental stage. But it is safe to 
lict that Transcaucasia would easily produce as much cotton as is being 
luced in the whole of Turkestan to-day, and moreover its geographical 
lion is far more favourable for reaching the European markets. Eor 
present, however, no considerable output from that quarter is to be 
icted. 


- The Cotton Industry of Northern Nigeria.— of the imperial instuute, 
M. XI, No. I, pp. 70'79* London. Jaouary-March 19 1 3 . 

“ Cotton has long been cultivated by the natives of Northern Nigeria, 
the markets of the more northern parts have been frequently visited 
aravans from North Africa in order to obtain the cotton used in the 
ving industry of that part of the continent. Hitherto transport diffi- 
ies have preven.ted the cotton of the northern districts being exported 
lie United Kingdom, but the completion of the Baro-Kano railway will 
i)le this vast and populous area to be tapped. Up to the present the 
rts to encourage cotton cultivation amongst the natives have been con- 
1 to the Niger and Benue valleys, and with this end in view the British 
on Growing Association erected ginneries at Lokoja, at the junction 
he Benue and Niger rivers, and at Ogudu on the Niger in the Dorin 
dnee. More recently a large ginnery has been erected at Zaria, fur- 
; north. The C^udu ginnery, however, was closed on the opening of 
I^agos Government Railway, the cotton from this district being ginned 
buthem Nigeria. ” 

"In the Rans and other northern districts, the indigenous cotton is 
ft stapled ^th white lint, whilst that of the Benue and Niger vallej^ 
»ng stapled wth tinted lint. Plantations have been formed by Bri- 
Gotton Growing Association at Lokoja and (^du, where experimental 
k has been carried out on the acclimatisation of exotic seed, selection 
ative seed and varieties, rotation of crops, time of planting, comparative 
s of varieties, cultivation by draught animals, etc. Exotic cottoiw have 
^ been experimentally cultivated at some of the gaol farms. 


6 
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'' Complete statistics of the ezpoits of cotton from Northern Ni^ 
are not available, but st^ae idea the production may be gained froa^ 
following figures, showing the quantity of un^ned cot^ purchased 1 
the British Cotton Growing Assodation and by merchants in recent years : 


1904 . ^ . 

. . . 156 

1908 .... 

. . . , 152 

1905 

‘ ‘ 1 3 ^ 

1909 .... 

* • • • 375 

1906 

1910 . . . . 

. . . . Ill 

1907 

. . . 368 

1911 .... 

. . . . 230 


A collected report is given of the samples received for examinati( 
since 1909. Chit of a total of 14 samples, 12 indigenous varieties and q 
improved American Upland were valued as approximately equal to the « 
rent price of “ middling ” American, while a second improved Americ 
Upland variety was valued at 9^ per lb. with middling” American 
6.60 d per lb. 

668 - Cotton in ^pt ind tho Aoglo-Egyptlan sii^. schanz, uomi 

Beihefte turn Tropmpitanxer^ Vot i4»No, 1-2, pp. VII -|- 180. Berlin, February 19 

In the above double number of the supplement to Der Tropenpjlm 
the writer gives a brief historical review of cotton cultivation in Egyp 
he then deals with the natural and economic conditions of i) ^yptian a 
Sudanese agriculture in general ^oil, chmate, irrigation, tillage, schoi 
and associations, forms of tenure, credit systems); 2) the cultivation ofci 
ton in both countries (especially : varieties of cotton, seed cotton ari se 
breeding, cotton growing, i)ests of the crop, profits, uses, and export andii 
port of cotton). 

669 - The Bistanee apart for Sugar Beetr. Experiments in Hungary. 

B6la teAf«i5sa»rfM4j*S«wie,YearXXXI,Part4,pp. i92-i94 Budapest,Apiili!) 

The high cost and bad conditions of labour in Hungary oblige faro 
to have frequent recourse to the use of agricultural machines. In sug 
beet growing, horse-hoes are much employed and are very useful, not oi 
because they do the work more cheaply than hand labour, but also becai 
there is frequently a deficiency in labourers. It is obvious that the grea 
the distance between the rows, the more successfully hoise-hoes wo 
even when in the chai^ of unskilled labourers. Hungarian fanner* 
beriming to find that the Usual space of 14 V4 ins. between the rows isc 
sufBcient, and already some of them are trying to exceed it. The 
question upder discussi<Ki is whether, and how far, tins limit can sa 
exceeded in Hungary, without decreasing the quantity or quality 

order to solve the problem, the Royal 
Staton has made experiments on 13 estates according to the foUowing p 
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— 

betwecothe 

IB, 

I and 5 

‘43/* 

2 » 6 

16 3 /^ 

3 » 7 

17 5 /, 

4 li 8 

25 

9 » 13 

'4 3 /, 

10 » 14 

16 3 /, 

IJ » 15 

18 3/4 

12 ■ 16 

25 



served. for the cx)inparisoti of four difierent dis- 
.ces between the rows and two between the plants. -The minimi 


Tabi^ej II. 



BxperimeiLt Plots 

Names of eitates 

g'X 

• 9 S> 

E ?1 

g'X 

H » 

•ss 

8 x 

ix 

If 

ix 

tx 

M 10 

resKteg 

I 

I 

I 

4 

6 

5 

3 

10 

Irenes 

I 

I 

I 

7 

8 

. I 

8 

7 

itfaln 

I 

3 

6 

4 

5 

— 

10 

— 

igytelek 

I 

I 

3 

3 

5 

8 

10 

10 

6 sieg 

3 

4 

4 

1 

1 

6 

I 

4 

lUnta 

2 

I 

2 

I 

I 

5 

5 

4 

my 

2 

I 

I 

1 

2 

3 

2 

4 

ecskt 

3 

I 

i 

5 

6 

8 

5 

10 

6 

m 

3 

I 

i 

1 

I 

3 

4 

3 

Ste 

I 

I 

1 

I 

2 

3 

4 

5 

pAcaa 

2 

2 

3 

I 

3 

4 

1 

3 

7 

ihtJy 

1 ^ 

i 

2 

I 

I 

3 

I 

3 

osnt . 

3 

I 

2 

I 

1 

I 

3 

2 

Avaage . » . 

1.84 

2 

1.46 

I 

2.46 

3 

2.46 

3 

3.38 

4 

3-61 

6 

4-92 

7 • 

» 5-00 

8 
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Table n ^ves ^ average results of the ex^rimeut plots. The Ut 
ter were numbered in the following manner : differences in tl^ crop of 
less than 5 per cent, were not takem into consideration, but were no^ 
4 own. Crops 5 per cent, below the noaximum were numbered 1 ; those 
from 5 to 10 per cent, below, 2; those 10 to 15 per cent. 3, and soon 

The columns^are arranged according to the increasing distances. 

According to this table, the maximum crop was obtained withadis. 
tance of r6V*X8%in-» larger distances gave considerably 

lower crops. It is interesting to note that, with the same space between 
the rows, the yield was inversely proportiop.ate to the distance between 
the plants in the rows. A distance between the rows of 25 in. caused a 
reduction in the crop, even when there was no drought. A slight increase 
in the distance had no bad effect on the sugar-beets, but if the space was 
further increased, the (juahty of the beets suffered in proportion. Finally^ 
the experiment proved that with the distance of 16 ®/4 X 8 ^ in. a 
better crop can be obtained than with that of 14^/4 X 8 % in. wMchi 
is usual at present in Hungary. Nevertheless, the writer is of opimon 
that the question of distance depends upon climatic conditions and upw, 
the quality of the soil. Thus, in a district with more frequent rainfall 
and where the soil is richer in humus, the space of 16 V4 in. between tiie 
TOWS is too much, and beets grown under these conditions do not tlirive 
so well. 

He advises every farmer to make expenments to decide the best 
distance to be adopted in his special case. 


670 - The Use of Commerd*! Salt as a FertaUier for Sugar Beets In Hun- 
gaiy. — jANCSd, BELi in KdtM, Year 33, No. 23. PP. 808-809. Budapest, 

March 22, 1913. , 1 • 1 • 1 

The wild form of the cultivated beet is Beta matitma, which is foucd 
growing in saUne soil and in a salt-laden atmosphere on the coasts of Earope. 
This fact led experimenters to try whether mangolds and sugar beets took 
kindly to the application of kitchen salt as a manure. In order to test tk 
effect of this fertilizer, the Royal Agricultural Station at Magyardvdr begac 
a series of experiments in 1909, using however commer^l salt instead d 
the kitchen article, as being less expensive. The e^nmente of 1^9 and 
also those of 1911 showed that, under certain conditions, the beet reacts 
satisfactorily to the application of this substance, but that if the soil is to 
heavy, the salt easily gives rise to cracks, which hinder the development 


By order the Ministry of Agriculture, these expenments 
tinned last year on the State Domains and at the Agncultural 
The writer summarizes the results of 23 experiments arranged m m 
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n. Expenmentsat seven different places using 235 lbs. of commercial 
[t per acre. Ifere also the crops were increased in four cases. On the 
icsa State Stud farm at GodoHo, on the contrary, the yield of the control 
Bt exceeded that of the salted plot by 600 lbs. ; but owing to the drought 
evailing during August and September, the heavy day soil of this estate 
ly yielded a very poor crop. 

ni. eapriments using t6o lbs. of salt per acre ; of these two 
ve good results ; in the case of the others, which were on loose sandy soil,, 
le salt had no effect. 

IV. Experiments with different amounts of salt. The results ob- 
ined show that, in order to increase the beet crop, at least 160 lbs. of salt 
;r acre must be applied ; if the amoimt is raised to 320 lbs. its action is 
ore efficacious. On the Eogaras State Stud farm the fertiliser wasapplied 
the rows. This experiment showed that 160 lbs. of commercial salt 
)plied in this manner have a more noticeable effect than 320 lbs. 

roadcasted. 

All these experiments therefore show that this inexpensive compound 
in, under certain conditions, increase the sugar beet crops, but it must be 
jed with caution where the soil is heavy. 


;i - The Date Sugar Industry in Bengal. — annett, h. e. in Memoirs oj tht 

Department of Agriculture in /wMa, Vol. II, No. 6, pp. 282-389. Calcutta, March 19 13 ^ 

Out of a total of 3 000 000 tons of raw sugar or ‘ gur ’ produced annually 
1 India, at least one-tenth, or 300 000 tons, and probably more, is produced 
[em pains, so that the industry is still a considerable one, though it seems 
‘ have declined somewhat of late years in favour of imported products 
M Java. Bengal accounts for about a quarter of the total produce, and 
fi writer made an extensive study of the agriculture of the date palm 
'hoenix syMfis) in the Jessore District, including methods of cultivation 
id tapping, and of the manufacture of raw and refined sugars. 

The yield per tree varied considerably both with individuak and with 
antations, but 170 lbs. of juice may be taken as an average yield per tree 
croughout the date sugar districts ; this estimate is considerably ^cr 
any which have been made previously. On boilingdown, 170 Ite. of 
See forms 21 Va lbs. of gur, and with 240 trees to the acre, 2.3 tons of gur 
ly be obtained per acre, a higher yield than can be obtained from cane m 

e same districts. , ... 

The raw ituce contains 8 to 14 per cent, of sneiose, a^soaatrf TOth 

icticaUy no ghicose : but, oTOg to imperfect 

2 per cent, of ghicose is formed duringthe process. The ' . 

t in smaU ea^vmre pots, and results m a loss which “T 
20 per cent, of the sucrose, while the refimng .P“. 
stage. Each cultivator possesses his own primitive 
gur is the staple marketable commodity. . 5^rtit 

ted locally, and the surplus is sold to “ddlcmen who atto tra^^^ 

»iote distant parts for direct th«rmJe into 

is the chief market, and large quantities are were m 
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sweatmeats. The r^eJ^sugars are maialy consumed by the ric^r classes 
of natives, and the mdasses are tjsed for making rum and for mixing with 

tobacco. u u ' 

Simple and inexpensive reforms are suggested by the wnter, more espe- 
cially with regard to the taf^ng, but also in the boiling and refining pro- 
cesses. Hiese should effect great improvements. Judging from the 
success obtained by improved methods employed in the Maple Sugar In.i 
dustry in America, where a juice containing only 3 per c^t, of sucrose isj 
exploited, a little expenditure of capital in the date sugar industry in Mial 
would yield ample returns. 


672 - The Heeeat Bwlutlon of the Bxploltoticm and the Indaitry eonnected with 

the Oil PataL — Bhei, M, C. in Jwmal i^AtrknUitre tfopk$;te. Year 13, no. 140^ 

pp. 42.47. Paris, Febwaiy 28, 1913. 

The e^itation of the oil ^Imhas, under European guidance, evol- 
vcd from a home industry in to an important commercial undertaking. The 
origin of this movement is to be sought in the reputation enjoyed by certain 
districts for possessing oil palms (Elaeis) which might be from 10 to 30 
times more reproductive than they actually are at present. 

The native palm groves receive no care, and the method of theii 
exploitation leaves much to be desired ; often the stands spring up aftei 
for^t lands have been cleared, and their ownership is doubtful ; sometimes 
the groves remain unexploited on account of thesmall number of the inhab- 
itant In order to prevent this loss, the Governor of the Ivory Coast 
first tried to induce immigration into the thinly populated rich districts 
from those which were poor and densely populated, but the practica 
difficultes entailed prevented the scheme being extended to other distncts 
It has been attempted withsome measure of success to render the exploit 
tion more intense by distributing among the natives little machnes fo 
crushing the nuts and thereby extracting more oil. The condihors ob 
taining prove the possiHlity of European mdustnal exploitation b« 
this <4ld only exist in stands srhich ate sufSdim% extosive and nch b 
provide work for. a factory, so that distncts must be selected m which th 
bidogical cimditions are the most favourable. 

to attempt has been made to co-operate with tte 

by obtainingXsole right in certain *on.es of tmatrngtlKtot^^ 

tL forcing the former to sell their produ« to th® 

thod, which is at variance with the usages of the natives, pio 

wholly successful. I^staUations bas^ on this wmen^ 

Kamenm and in Southern Nigena; they are instituted by pea 
tion « the Ivdry Coast and the Gold G°®st . , is a math 

The purchase from the natives of land ^nng pu _ ^^rious kp 
of great S«^y owing to the possession m ^-acts ha« 

and administrative hmdtances. .{gathrtingtheniil 

been drawn up on the Ivory Coast by which the nght of ga 
has Ueep. ceded for a certain period of time. 
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Succe^ can by companies possessing camtal suffi- 

ept to tid^ over the difficulties which are inevitable at first According 
,tl,e wnter. suc^ lies m the direction of systematic planting and the sul> 
.quent establishment of factones. 

Ol Rubber Trees in West Alriea. - chevalier, auguste 

to J&UfHil ^AttieuUu^ TropicaU, Year 13, No. 140, pp, 33-37. Paris* February 28 1913 

The wnter publishes some notes respecting the cultivation ofdiffet- 
dt rabber-produang trees in West Africa and lays stress on the fact that 
be anntial output of mbber in Tropical Africa has remained stationary 
31 some years, so that it is high time that eneigitic measures were taken to 
pflke plantations. 

After reviewing the results obtained in the different regions of West 
ifjica with Manihot Glazimi and giving the data collected /egarding the 
ield from tappiug, the distances between the trees, and the selection of 
eed, he recognizes the fact that the value of this tree for plantations in 
fest Africa has not yet been determined. He suggests that all the trials 
iould be made again, using seed from improved trees grown, in German 

Africa, since this colony possesses trees whose yield is well above the 
yerage and which can be tapped from two-and-a-half years, yielding 
ihroughout most of the year. 


YU - Method of obtaining Tail-Growing Trees of Manihot G/azIovii. — 
Zhimebhann, a. in Der Ffianzar^ Year IX, No. i, pp. i6-i8. Daressalam, January 

1913* 

The writer has made a number of experiments, both at Amani and in 
)theiplantatior.s, for the purpose of cuscertairing the best methods of indu- 
ling height in such plants of Mamhot Glaziovii, as, by reason of unfavour- 
ible climatic conditions or other undetermined causes, flower too early and 
llms ramify at an insufficient distance from the ground. 

The following are the results of one of the experiments made at 
juani : 

The trees used had been planted in April 1911 and had mostly bran ched 
ery lotir down. In September 1911, they were pruned in three differen.t 
?ays : i) topped at 12 to 16 in. from the ground ; 2) topped immediately 
elow the lowest bifurcaticm ; 3) at each point of ramification all the 
'ranches were removed, except the one nearest the stem ; a month later 
lie fresh shoots were treated in the same way. A fourth lot consisted of 
dants raised in the nursery and planted out in September 1911 in the 
ilace of dead tisees, or such as were not growing well. 

It was found that the trees of the third group, which had grown zigzag 

s a result of the pruning, never became straight, altho^h they \wre young 
the side shoots were constantly cut off. I^urffier, the terminal shoote 
f once flowered again and gave rise to new ramifications, 'l^us, by tm 
no perceptible increa^ in the length of the stem is obtained. In 
se of the trees of the second lot, new shoots at once made to appear- 
: these were all removed except the most vigorous, whic grc^ m 
effect line with the stem, in such a manner that the pomt of junction 
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betetme less and ]ie<»Rl)erceptible. Hiese ttees'b^^an to branch agai, 
milch mmre rapidly than those of the first lot, of which the steips were th 
highest of these three groups (averaging respectively 5 ft, 6 in., 3 
and 4 ft.). 

The results obtained with the fourth lot were slightly more satisfac 
tory ; under thg influence of favourable climatic conditions, these pn 
duoed very tall steins (5 ft. 8 in.). The average drcumferenoe at 3 ft. t 
the four lots was 8 10, 10 and 7 % in. respectively. 

' In conclusion the method most to be recomm^ded is the topping 0 
the stem at 12 or 16 inches from the ground, which should be done a 
soon as the first branching begins. 

675 - The Results of Ss^ Totaeeq Seleetion in Hungary. —sz^kAcs, eleui 

in Magyar *D(^nynfsagf Year XXX, Noe. 6 and 7, pp. a-4 and 2-3. Budapest 

Mordi 20 and April 5, 1913- 

It is more difficult to select tobacco by the pedigree system than i 
is to select (x;realsbythe same method, for in the case of the latter, the seed 
themselves are the commercial product and can be compared with the bes 
varieties, while with tobacco it is the leaves which are the object of selection 
As the leaves of the plants grown for seed production lose all their substano 
it is only possible to decide from the leaves of the second generatiot 
whether the parent plants had been well chosen and were suitable for re 
production. In order to shorten this long process, the writer, at the time 0 
the first selection experiment with Szeged tobacco in 1899, tried the follow 
ing method : he removed all the flowers from the parent plants, excepj 
the top one which is the first to open. In this way, the plant does noj 
exhaust itself in seed development but some of the sap is left for the us^ 
of the leaves, which retain their good quality and can be judged on the 

parent stem. - * • i 

This experiment was successful : The parent plants npened their single 
seed capsule completely ; the leaves were gathered when mature, dried 
and sorted plant by plant, and valued before being made up into bundles 
It was at once possible to observe among to leaves the greatest diftiencei 

inform.size, colour, weight, texture, elasticityandconbustibility. _ 

In IQIO, when to estate of Arpadhalom wasentmsted, under to 
tion of to writer, with to cultivation of Szeged tobacco for to distn 
of B&fecsaba, to experiments were resumed. In addition to the unseie_ 
ted seed chosen by to Government, he tookthe 25 parent plante oi wM 
to leaves best showed to characteristic qualities of Szeged totec 
Aftei'proceeding in to manner described above te setit to ..j 

stem, Wde tipia difierent bundles, to to Royal acpe«i^«nt 
bacc.; Cnltivi^on at Debieaen, where toy were sutotted 
analysis. After minute analysis, 5 of to 25 m^uced sd 

suitable for propagation, to 19IZ. tose 5 l*digree P tj, 

ficient seed to sow about 4 % acres, so that m iqij. ^ to ^ ^ 

B&^csaba district were able to grow exclusively P***f*j , 

toT^'m^y^^x "tenants onto estate planted on their land plantsteWg 
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J to the same 5 pedigree families ; each cultivated a separate family in 

e yield. , 

The writer gives a very detailed table showing the results obtabed wtfc 
^gtee and with unselected tobacco; the different columns give the areas 
wn, the yield of leaves and their classification, the average gross return 
the returns per acre. 


Average yield per aae .... 
Gross return per acre (sale price). 
Average sale price per lb. ... 


Selected 

Unselected 

Excess due 

lamUies 

tobacco 

to sdection 

1632 lbs. 

1569 lbs 

63 lbs. 

£16-13-0 

£15-1-8 

£i-iz-4 

2.45<i 

2.3i<i 



M. Maiton I^ebhart, who is attached to the Station, established that 
leifldividual characters of each family were most striking, and that selected, 
^nts infallibly transmitted their physical characteristics. If, however, the 
Bp was less than had been hoped, this was due partly to a bad autumn,, 
id partly to the tenants, who were not of one mind with the cultivators,, 
id their catelesseness and obstinacy had an unfortunate result on the crops. 

1 order to encourage emulation and to induce the tenants to work more 
irmoniously with the cultivators, the writer suggests that annual prizes 
lodd be given by the Tobacco Departement to those tenants who obtain 
le best results. Nevertheless, those hitherto obtain.ed are sufficient to show 
bt a great impetus has been given to tobacco growing in Hungary, thanks 
d pedigree selection. 

The writer proposes to continue the minute comparison of the five 
imilies already existing and to improve other selected types, in order to 
btab other pedigree families. 


- Eiperimeati on Growing Collee under Shad&. — bektoni, moises s. Brpe- 

rancatos sbbre la Redstenda del Caie 4 la Maleaa y su Ctedmietito d la sombra dc 
Arboks. Primeta Serie: de 1909 a 1912. — Agfonomia, Boldin de Id Edaciin Agro- 
nomica dt Pudrio Bertoni, Vd. V, No. 3-4* PP- 119*128. Puerto Bertoni, Paraguay, 
January and February 1913. 

This bulletin gives a preliminary report on a series of experiments 
arried out from 1909 to 1912. 

The writer, having observed that cofiee plants grow very wellin company 
lith all \rild plants, except Gramineae and Compositae, set himself the 
of ascertaining whether, by taking advantage of this fact, it would be 
|C6sible to save the expense entailed by hoeing. To this end, he planted 
jne-yeai coffees among the trees of a t^ued vit^ forest. He made four 
wts, which were hoed i to 4 times respectively in the year, and in 
which there were plants with much, little, and hardly any, shade. e 
^Jeriment showed that those plots succeeded best which were only ho^ 
iceortwice (provided there were not many grasses or composites presaitj. 

was the case under the conditions prevailing in Paraguay, i, e. 
ithan annual rainfall of from 1500 to 2500 mm. to 100 m.) and OP 
!>'^f%ometric degrees as the absolute annual maximum. 


marxst oardsming 
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The writer conduiw that in Earagnay shade is mdispenaable to cof, 
plantaticms (though he aUows that elsewhere a herba^^ '*1 

riwag noshademight betha best). The depth of the shade should depeud, 
^ n^ber of hoeings, but the protectiou is most uece^iy even ri the ^ 
is only hoed once. Shade is requisite for c^ee tr^ daU ages; it 15 doub, 
fill whether Legiiininosae always afford the best protection , the ivtite 
obtained the b«t results with species of Guarea (Mehaceae) atont » j 
high and the worst with Lippia virgata (Verbenaceae), or Nino-nipi- 
about 6 ft. 6 in in height. 

677 - Pepper Ptodurtlon and Trade In SUm. - Coto«i«, 

roguy^iol. Year 6 . No. 63, PP. 77-79- Melon, March 1913. 

Only two kinds of commercial pepper are recognized in biam: — wK 
and black. Neyertheless, of late yearsithas become the habit m somep, 
vinces to distinguish four qualities of black pep^r; the first exists oi oil 
perfect seeds, round and full, and the fourth of small or broken seedsan 
fragments, the second and third being intermediate. The following tah 
gives the average price of pepper at the place of production for the w. 

i91X'I9I2. 


White pepper 

Black pepper; ist quality* 

y ■ 2nd I 

» » 3rd » 

» » 4th » 


tics Is 
per picul 

56 

36 

32 

23 

13 


pence 
per 11). 

7'U 

5 

tVi 

sy* 

1*/. 


The tax on transifin the interior is 1.25 tical per picul alwnt i>/, 
per 10 lbs.) in the case of white pepper, and I tical peijMCul (i Vj ipen 
fe.) for black. Jn 19H-1912 Siame^ year begins on the fc 

of April) the total export of pepper from Siamwas ^70 piculs (4 5691 
lbs) worth 1 193 297 ticals (£ 919 933)- Bangto 

nls (3 lbs.), wU qzx 174 ticals (£ 710 wf « 
eiorted 10003 pk^ (t33700 1^.), worth 271827 ticals (izoW 
'^chief buvers of Siamese pepperaie England ( 13093 P'cub 
lbs in I9II-T9X2) and the United States (2291 pculs = 305460 lhs. in i| 
mS tte same year, 467? pi<^ (623 500 lbs.) were .eat toS 

^poie and 2367 piculs (315 600 lbs) to Hong Kong. 

- l«erim.at PWd for 

i4s in SMemU, T«r XXXI, No. 4, PP- i»o*i . 

In the w«»oded mountainous countey of the ^ 

pron County), fruit growing has for ^y 
S revenue of the inhabitants. Jn the last 

inq«tus has been given to strawberry « 

frit, worth over i*o ooo, are Ttake ei. 

lemarkatte result has caused tte Mimst^ espe» 

possiWe meosure to still further increase sttawbe^ ^ 

Syimjovi^ the. quality and introducing vanetes which can suppi 
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rpt from the comhkncaiijfcnt of spring to the of autumn. The 
strydecided to lay out an experiment field for the purpose of spreading 
tical knowledge respecting improved methods of cultivation and for 
icclimatisAtibn of different Varieties of strawberries and the distri- 
jji of proved kinds to growers. 

fhe preliminary operates began towards the end of 19^1. On March 
9x2, an area of nearly 3 acres was rented for ten years on tb 
iled estate of Prince Eszterhazy. From that date, the necessary 
: for the preparation and irrigation of the soil has been in progress, 
rder to ensure a sufScient water supply eight reservoirs have been 
e into which pipes take the water irect from the ducal domain. A 
lias been built by the Ministry of Agriculture to serve as a depdt 
also a paicking and tool shed. 

The experiment field is divided into three lots, each containing 800 beds 
rawberries. In order to propagate intensive and systematic strawberry 
ivation, a course of three half-years (middle of March to middle of Octo- 
has been arranged ; the programme of instruction is as follows : 

Year 1 : Preparation and working of the soil, and planting; gathering 
packing the fruit. 

Year II : In addition to the above work, the artificial multiplication 
selection of varieties which suit the climate ; the preparation and 
ing of seed. 

Year III : Especially the control of strawberry pests and the testing 


various remedies. 

The experiment field has been in full working order for nearly a year. 

I writer intends to carefully follow the different stages of the undertaking 
[to make known the progress of the work, which is expected to prove 
n-, satisfactory. 


- Varieties ot Water-Cress. — i^esoubo* f. in Horttcoie, Year 85 , no. 7i 

p. 164-165. Paris, April i. 1913. . 

In industrial water-cress beds which supply large towns, the 
{Raiicula Nasturlium-ajuaticum) is not grown, as it is nrt suffiaently 

udive. From seed and by selection, stronger, more producbve van- 

have been obtained, differing from the wild ty^ m the Inxunance of 
r foHage and the form of their leaflets. The four 
most remunerative; Billet cress (old vanety), 7 

iflets ;Ch&on.3leaflets ;BilIet{newvanety),3leaflets. 

- CtfSiGSAlS. - POO.S**, J. in HoKicni.. Yeat 85, No. ». PP- ■64165. 

S deate with the miltivation of 

tedeitherin frames, or else in the open in the South and m very shel 
teNOrth, the very hot-flavoured Hnds a. ^ 

common, red capsicums used as c^dim^-ts- 

bUwsteg varieties, which “ jly ’foo^ of the people f Large 

; coctei and raw^ fonn a part of the d y 
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Jfild S<iuare, SpajustiCld Square, Early Y^ow Square, and Amend 
Mid Square. 

68 i - TlMt Summer Tran^E^ting of Grafted in]iw.>— je&tjz, jean in ^ 

d la Campaem, Vol. XlH, No 157, PP. aio-aia+fis- h 1913. 

The writer gives an account of a transplanting method adopted 
Russian, M. Tutrumov in the case of grafted vines in Bessarabia. I 
latter was of ojnnion that vines could well be transplanted in July or 
gust of the same 3rear in which they were grafted. The grafts would thi 
begin to grow in their new position in the autumn and continue in the foil] 
ing spring. In order to carry out the sunder transplanting, M. Tutrumi 
had a sheet-iron cylinder made 13 inches high and 9 inches wide; a strengt 
ening ring was fixed at the top and a handle attached to the cylinder ! 
for a bucket.; the cylinder is open at the bottom. This cylinder is diivi 
into the soil round a vine, the soil being moistened and a nanow spai 
being used to help ; when it is level with the surfece, the enclosed soilaj 
vine can be lifted by simply moving the cylinder from side to side a litl 
and thpn drawing it out. These cylinders can be carried as they are 
the soil is firm, but if it is loose a false bottom must be hooked on. 5 
replanting, the cylinder is sunk in a hole and the soil pressed well roia 
it : the earth inside is then watered and cut away from the walls witli 
knife, after which the cylinder can be drawn out. 

M. Tutrumov finds this method always successful ; the vines ontsti 
others of the same age, but not moved till the following spring, to suchi 
extent that they might have been transplanted a full year earUer. 

The writer remarks that, though this method may be too lengthy] 
planting on a large scale, it is well worth trying for gappng up ; butt 
vines should be planted perfectly uplift in the nurseries, as others 
the roots would be cut off when the cylinder is forced into the ground. 


682 - The KolhA Vine. — Oinone, J, in Jtmm HerUcole, Year S5, No. 8, pp. 1851 

Pads, April 16, 1913. 

Japan, on account of its excessively damp summers, isa yey unsat 
factory country for vine cultivation ; nevertheless some varieties of vi 
are gix>wn fbere* which, called Koshfi and belonging to the spec 

VUis vinifera, is mudi prized. 

This vine is vigorous and has rather thick, fleshy roots which caEi 
resist phylloxera. There are two varieties : improved Rlosbfi andManii: 
KosM {». t. with round grapes). It resists chlorosis well, and is ata« 
a climber as its stem is weak ; the bark is thick. Buds simple or compw 
very large, wide at the base, but not very pointed ; young toves aw 
thick, with five shallow lobes, hairless and smooth on both surfaces ; 


green, and teeth very acute. . . „„iM| 

In Tokio, this vine flowers early in June. The braises are ra J 
the young herbaceous shoots are of a reddish green, pie 
at the end of August and are ripe early in October ; the fruit w j 
whi1> and the plant fairly ptdific. Hie leaves are wide, J 

delicate, not verry resistant to cold, distinctly toothed ; the pper ^ 
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^ , fine gi^n so^what incHned to yellow, and fairly sWmns! The 

turn colour late in the season, and take a yeUoW tint 

two bunches on the shoot ; the bunches are very 

theshodders^glongandwelldeveloped.Thefrmtisofgoodq^ 

, peat demand for dessert ; it is, however, also used for sdw Sg 

year 77 * PP- 497-498. Paris, April 17, :9i3 ' 

The . Ifadone », a new vine from the department of Aude, has always 
m itself resistant to mildew, powdery mildew and rots The parent 
^ which IS siirt«n yearn old has yielded grafts for the last sixVears 
This hybrid, like the Dunef and Chasselas, is an early variety and is 
•efore smtable for planting in the vineyards of Eastern, Northern and 
tial Iftance. It shoots late, blossoms soon ard ripens eafly further 
; suitable for growing on calcareous soil. Each shoot beare’ usually 
r bunches. As it is very vigorous and requires long pruning, it gives 
vy crops. If there is frost, the eyes and resting buds produce fniit- 
lingshoots with 2 to 4 buuches to theeye j and thus the crop is assured. 

; grapes which are shaded ripen as quickly as those exposed to the sun ; 
is an advantage in districts where the light is weak. The wine is bright 
in colour ; its alcoholic strength is from 11 to 12 degrees. The flavour is 
dand somewhat resembles that of the Hermitage wines. 

This vine thus combines a number of qualities, which place it in the 
t rank of the direct bearers available for vine-growers who wish for an 
rpensive crop. 


- Wines from Hybrid Vines at the Toulouse Ezibition. — p^ie Iv^bv, e. in 
L» Vie agricoU et furaXe^ Year 2, No. 19, pp. 543-547, Paris, April 12, 1913. 
Already for some years, the Central Syndicate of Haute-Garonne, in 
peration with the various agricultural associations of the district, has 
pzed an exhibition of wine made from hybrid vines. At these exhi- 

E s, the samples presented are tasted, and as it is impossible to speak 
merits of a wine without discussing the qualities of the hybrid which 
ces it, a public meeting is held after the tasting, at which any person 
rested may give his opinion as to the cultural value of the hybrid. 

The writer mentions the hybrids which have given the best results 
records a perceptible improvement in the wines made from them ; 
allows of their increased cultivation being predicted. 

- The Grafting and Exportation of Green Tunisian T^ble Olives. - mamac, f 

in BnUetln de la Direaion GMrale de Commeru d dehColoni&ation^ 

Year 16, No. 65, pp. 250-251. Tunis, Fourth Quarter, 1912. 

In continuatioE of his previous investigations (r), whi^ resulted in 
fecovery of a dozen varieties of olives suitable for preserving, the writer 
id his attention to finding out which of these were the b^t sorts for 
The Bidh variety alone possesses the necessary qualities for t s 


1 See Nov. 1910, p. 86. 


{EdJ. 



9X4 




putjKtse. Banmni^d fine large fruit, but its flesh is c<»rse and its st(, 
large, rough, and furrowed, the skin is thick, and the fruit nqf suitable j 
pidding. The other varieties ate only suitable for local consmnptij 
Bidh el Hanunan is often as large as Barouni ; its sl^pe is similar to i 
Spanish Goidale, and its flesh is fine in texture and well-flavoured and j 
tains a relatiyely small stone; this fnut all the tequirements 
export. The writer advises the use of this olive for grafting. Olive-grow 
will find it much superior to the varieties grown for oil making, both 
le^rds its yield and the high price fetched by the fruit. 

686 - Graftilkg PeaiS. — Pasby, P. ia La Vie ttgricoU et rufcts. Year 2 , No. 

pp, 474-475. Paris, March ag, igis- 

The stocks upon which the pear can be grafted are nitmerons, 1 
seedling pear, quince, hawthorn, different species of Sor 6 fw, and (inAlgei 
Japanese Medlar or Eriohoirya, In France, only seedling pear and quii 
are commonly used. 

For standard trees which ate not to be pruned , but allowed to devel 
naturally, and will have to resist winds and the attacks of animals j 
seedling pear must always be used as stock, no matter what kind ofs 
is to be planted. By this means, robust trees of large dimensions aw i 
tained, capable of producing very heavy crops after a good many ya 
If on the contrary, small tre^ are desired, which are to be pruned regulai 
and the surplus cropannually suppressed, then the quince is the beststi 
to choose. 


687 - On the Cultivation ol the Date Palm for Fruit in Sicily. — Bouzi^.i 
BoileHiw iil R. Orto Btftanico € Giardino CohniaU di Patermo, Year XI, Part i 
(Jatiuaty-Septetttber), pp. 44-6o. Palermo, 1913. 

The cultivation of date palms with a mew to obtaining eatable: 
fruit can be successfully undertafen in ^dly. and especially in then 
southern portions of the island, under the following conditions: 

i). Early ripening varieties must be introduced and grown, Tli 
require less heat for ripening their fruit than the inferior kinds, and tb 
fore are mote sure to become acclimatiaed. The common varieties, mde 
reed a minimum of 5ioo*> C., while 4080® C. are sufficient for the « 
kinds. It therefore not be difficult to grow certain varieties m &c 
where the sum total of the temperature varies between 3650® C. and 3800 
The same result can be obtained by cultivating very late raneties w 
are capable of caiduring low winter tempeiatures without the te ot n 
already-formed fruite. The latter would ripen at the end d the siffl 
or during the summer of the following year. This method wou a 
the advantage Of supplying dates before the African, fruit was on 

a). Another plan would be to grow Phoenix 
care being tak«i to prevent the inopogation of spea^ y ^ 
fruit of to date palm is black and if not at once a 
p«es, its excellence would soon ensure its sale, f ^ that ^ 

on tie market in the early summer. It is perhaps well to aflu 
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^ of date palm ia well adapted to the milder climate of other Mediter- 
tean districts. 

3), It is n^ssary to try and obtain, by hybridization and selection, 
icies Of vaiieli^ which are capable of b^g thoroughly acclimatized 
Sicily. For iMs purpose, advantage can be taken of the extraordinary 
jacity variation possessed by the date-palm (hur.dr^ of cultivated 
rieties being known), and of the facility with which crosses can be made 
t^peen all species of the genus Phoenix. Ph. canariensis would be a 
Species for the creation of hybrids, since this tree extends beyond the 
t arid zone of Ph. dactyUfera and grows in latitudes where the temperature 
icerds at times befow 10® C. Further the fact that the Canary Date 
Iffl is capable of propagation when often only 8 or 10 years old, at least 
the climate of Sicily, would greatly facilitate the solution of the problem, 

g _ A Willd~hre&l( testsd in Libya* *— Bolkltino del R. Orto Botanko t Giwdino 
CohniaU di Paiemo, Year XI, Part x-2-3 {January-September), pp. 37-39. Pa- 
lermo, 191®* 

Uyoponm $errcUum, which about thirty years ago was pointed out 
j Barzi as a suitable plant for arid and sandy soils and which was recently 
commended by Fieri for the fixation of dunes and by, Bruttini (i) as a 
Qd'break in Libya, has been successfully tested at Bucamez (Western 
ipoli), where it lirove on sand infiltrated with brackish water, showing 
irfect resistance to the unfavourable conditions of climate and of soil. At 
esent they are the only green plants existing on that shore. 


9 - Foreitiy In China. ^ MontaOue, H. T, and Woodhead, H. G. W. The 
China Year Book 1913, passim. I/mdon. 

Deforestation has played an active part on the surface of China, 
ith the result that large forests in China proper are rare. They are met 
ith, however, in certain districts of Central Asia, in S. K. Tibet and in 
mgolia and' Manchuria. In Estein Turkestan are to be found birch, 
ne, fir, spruce, larch, and poplar, while in the less favoured districts 
rtemisia and tainarisks relieve the stretches of reeds and coarse grass 
>at cover the steppes. In S. E. Tibet may be seen jimiper, willow, 
mes, firs, cedam, elms and a large species of holly; while in the ^^Itered 
alleys grow wheat, barley, rice, fruit trees and vegetables. The me- 
icinal rhubarb-tree is also a native of these plateaux. The tree grows 
Ja height of eight or ten feet and the rhubarb of commerce is ite rwt, 
ng up early in spring, cut into long flat peces and dned Dwarf elms 
pd willows are met with in the Gobi Desert. In northern ongo a aiu 
(anchuria the same trees reappear, together with oak and wabut. 

1 Chinese timbers include pine, fir, maple, ebony, oak, 

khogany, biich, plane, elm. In this category may 

amboo, w^ch so largely in the everyday li e 0 • 

fithit they build houses and erect temporary shelters : it is used for 


{bd.). 


ri) See No. I 429 » S. Oct. 1912. 
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all scaffolding purposes, and for the transport of all gocK^ ^ human age^c^ 
In early life it is iis^for food; when full ^wn it sapj^jes the vai 
water population with masts, and from it are made chopsticks^ 
umbrellas, tables, stocAs and musical instruments. Between forty an 
sixty varieties of bamboo are said to be known to the Chinsee. 

Among other trees worthy of mention are the varnish tree 
verMcifera D. d), the tallow tree (SHilinpa sdnfsra Michx.), wood-oil ti? 
\AhwriUs cordata Stend.), and vegetable wax tree 
Roxb.), 

Twelve species of rhododendron are met within Szechuan, where rhc 
dcxlendron forests are found at altitudes rangmg from 2000 to 12 000 f 

China has to import .timber to satisfy its own needs, nearly as muc 
wood entering China from abroad (£ 539 730 worth in 1911) as is obtain& 
within its borders for purposes of local trade through the Custom 
(in 1910 £ 641 969 ). Foochow poles (fir and pine) are the chief featm 
of the industry. The forests are owned by private individuals, and timbt 
is felled all the year round, while replanting is only done spasmodicallj 
In this respect Fukien province resembles the rest of China. The mai 
r supply of timber has hitherto come from tweuty-t|n^ districts in th 
prefectures of Yen ping, Kienning, Shaowu, and Tiagdfibu. The pola 
using various streams, collect at Nantai, where in the aggregate the 
reach an annual value of £1000000. Hankow in 1910 for the first tim 
surpassed Foochow as the chief port of the trade, with Antung, the poi 
of export for Manchurian timber brought from the Yalu, and Kowloo: 
next in order. The timber trade of W uchow (Kuangsi), mainly in junk 
is however estimated at £250000. The output of the Yalu Timbt 
'Company for 1910 is given as 800 000 logs of 8 feet long, A divider, 
amounting to £150 000 was paid, equivalent to 5 per cent, on the originj 


-capital. 

Examples of affor^tation are being set by the Chinese in the Hor 
kong leas^ territory at Weihaiwei, in the German territory of Kiai 
chou, and by the Chinese ^^eering and Mining Company at Tonj 
shan, Chihli. little attempt has been made by the Chinese to prof 
by these examples, but a writer in a recent BuUeiin of the Royal Botani 
^idmis, Kew, mentions that among the hill men or Hakfcas of Kuanj 
tung province the practice of forming plantations, mostly of {Hues, 0 
the hills round their villages is becoming general; but they have not d( 
veloped a sound principle of forestry and therefore obtain only a scant 
return for the labour expended upon it. It is indeed quitea rare thin 
to see any trees planted by the Chinese permitted to attain! their prope 

develoiMnent for market purposes. ^ . t Xan 

The State Forest administration is attacihed to the Mmwtry 0 
culture and Forestry (Nung Ling Pu). The following omaa sys e 
was promu^ted on August 8, 1912. , 

The Minister of i^cultuie and Forestry has control ove ^ 
matters regarding agrictditure, irrigation, forestry, the rc 
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^estic animab, sra^tute, pisdcultute, ledamation of waste lands 
d ^ all yan.^ therefor, and Officials connectenherSS 

The^etalOffi^of the Ministry, besides fnlfilHng the ™ 

M mtters concerning Forestry and Agiicultuife, 

1) Agncdtural and Forestry Exhibitions and Conferences. 
c) Investigations abroad in connexion with Agriculture and 

forestry. 

The Ministry shall contain the following Demrtments • 
a) General Agricultural Affairs. 
h) Ret^mation. 

c) "Forestry. , 

^ Fisheries and Marine Products. 

The Forestry Department shall supervise the following : 
a) Encouragement and supervision of afforestation. 
h) Conservation of forest. 
c) Government forests. 

ij Organization of forestry enterprises and control of same. 
fj Other matters relating to forestry. 

- A New Method lor the AfforestMion of the Sandy Portions of the Great 

Hungarian Plain (Alffild). — kiss, Febencz (chief counsellor of the Depart- 
ment of Water and Forests) in ErdeszeO-Lapok, Year DU, Part VII, pp. 296-318. ' 
Budapest, April i, 1913. 

The report presented on March 14, 1913, to the National Forestry* 
:iety and dealing with the afforestation of the sandy parts of the Great Hun- 
garian Plain. This afforestation was intended at the beginning to protect the 
neighbouring pastures and cultivated land from the encroachment of the 
moving sands of the adjacent steppes. The work was begun 100 years ago, 
tod its economic utility, was only considered after the continued labours of a 
fientuiy had unexpectedly been crowned with success. At first, black poplars 
^re planted, and it was only in 1870 that Robtnta took exclusive posses- . 
^on of the wooded portions of the Alfold. The writer gives a biological 
^dy of the flora of the Great Hungarian Plain, including Robinia, which 

i ,inhis opinion,is not.capable of improving the poor soil. He recommends 
:w method, whih does not confine itself to the afforestation of land suit- 
J for tree plantations, but extends to the reclamation and improwment 
I laige poiticm consisting of sandy soil and sandhills, which hitherto 
been little used owing to the poverty and dryness of the land, wii- 

attests ^ excellence of Austrian pine for preliminary planting, as it 
fets tiie s(Al suitable for the cultivation of more remunerative forest 
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691 -- Oiidatlon^f Anenite M Soda ia Dipping Tanks, (i) W iuiaus c 

The Agricultural Journal of the Union of South Africa, Vol, V, No i, pp. 63.J 
tcffia, Janmry 1913^ 

The writer mentions some facts observed by him in the labotatorv 
the Central Experiment Farm, Cedara, Natal, namely that some sampk 
arsenical dip fluids after being kept in the laboratory for a short time oft! 
showed a distinct loss in arsenite. The amount of total arsenic in i 
remained constant ; there was consequently an oxidation of the i 
with formation of arsenates. 

Hie writer quotes an article by Messrs. W. F. Cooper and G. A. Freaj 
in the Journal of Agricultural Science for October 1911, and the circular b 
Audrey V. Fuller, issued by the United States Department of Agriculttin 
In the latter the oxidation of the arsenite was attributed to the action ( 
bacteria present in dip fluids under natural conditions. These bacteria poj 
sibly gained access to the tanks either through the water used in preparb 
the dip, or through the air or by the excrementitious or other mwi 
derived from the live stock passing throt^h the dip. 1 

In the second half year of 1912 the writer conducted twoseries of erpeJ 
meats, in connection with the subject, in the laboratory at Cedara. Tm 
dip fluids were prepared. The first was made up of sodium arsenite in pM 
water; the second contained excretory matter in addition, but othend 
was similar to the first; Idle third was made up according to Hchford s fonnul 
(arsenite of soda, paraflSn and soft soap), with the addition of some excretoifl 
matter. Each dip was analysed immeiately after it was prepared and ala 
at the end of every month, for five months , the arsenite and the total aisJ 
nic being determined as arsenious oxide, As, O3 . The amount of totJ 
arsenic remained Constantin each sample; while the arsenite did not rnideiJ 
any oxidation whatever in the first dip, it diminished rapidly in the otrf 
two dips, practically disappearing withhi two or three montte. 

A secOTid series of investigations was carried out with a proprieta 
arsenical dip, kept in the open in the tanks, and in the laborato 
in closed vessels. The data thus obtained he&t out Cooper and Freal 
conclusions, that the oxidation of the arsenite is far more rapid in t 
summer months than in the winter, owing doubtless to the greater activi 
of the bacterk at the higher temperatures. 

Referring to the fact that sodium arsenate is much less efficacioas as a 
insectidde than the corresponding arsenite, the writer points <mt the ^t 

importance of the question to stock owners, and considers it essential w 


dx) See: No. siqS, S, July 1911 ; No. a 4 a 5 > B. Aug,-8ept.-Oct. 191X ; No, 14^. ' 
X9ia,NSa. 358 and 359, B. Feb, 19x9 ; N6. 810, jB. May 191a ; Na 9 S 4 >^* ^ 

No. 43, D. Jaa. Z913. ^ 
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bey shoald have the contents of their tanks analysed regularly in order 
„b,ve«tifnated ^ amounts of both arsemtes and arsenate in t^ 

^ by the defect of this precaution they would run great risks ’ 

b, . Destruetton of the ^thogenie Agent of Poot-and-Bonth Disease- Eineri 
meats In Specially Constructed Manure Heaps toEFs™ f to b!?i! ’ 

ap. NO. pp, xrs-us. 

It has often been proved byexperimentthattemperatuies of foto^' 
40 to 160® F.) my east in manure heaps. As the agent of foot-and- 
ottth disease IS killed by still lower temperatures, it may be concluded 
Bt manure from animals sufiering from this disease is disinfected if 
is so kept that its temperatuie rises to 50 to yooQ. (120 to 160° Vi 
itherto, however, this had not been proved. ' 

In 19^2, the writer prepared a manure heap in such a* manner that 
lis temperature was quickly attained. He introduced the pathogenic 
^nt into the manure and a few days later used it for inoculation . 

The experiment was carried out as follows. A layer of straw XO inches 
lick was laid down upon a concrete surface 9 ft. by 8 ft. to serve as a 
ise upon which to pile up the manure. The latter was a mixture of fresh 
)W and pig manure containing much straw. In the experiment, fresh lymph 
as used ; it was mixed with a 0.9 per cent, solution of common salt in the 
roportion of I to 20, and filtered through Chamberland filters ; 15 cc. 
:this mixture was put into test-tubes, and some tubes of lymph were kept 
. the cellar to serve as a control of the virulence. In addition, the hoofe • 
; a pig which had died of foot-and-month disease , were cut og, wrapped in 
luze, and introduced. The writer used X'Z numbered maximum ther- 
lometers for the measurement of the temperatuie. The thermometers, 
)of'parings and lymph-tubes were equally distributed in the heap while 
was being built up. Another thermometer was put between the layer 
i straw and the manure. The heap was built up like a mangel-clamp and 
Kssed down with forks; it was then covered with a layer of straw 4 inches 
lick, upon which was thrown a layer of dry earth of the same depth ; 
je total height of the heap was 6 feet. After ten days, the manure was 
Jain spread and the thermometers, lymph and hoofs removed. The diflferent 
Knnometers registered from 55.5 to 75® C. (132 to 167® F.). 

; Pi^ were then inoculated with the lymph and also with the hoof-ex- 
^ct, but they did not fall ill ; but wIku inoculated with the control lymph 
by sickened. Thus the pathogenic agent must have been deslioyed 
pthe heat of the manure heap. It is therefore possible to make the mani^ 
pm animals suffering from foot-and-mouth disease entirely free from^ in- 
^on, if the heap is constructed and managed in the manner described 
r the writer, 

3 - The Interaal Appitoation of Carhollc Acid for flie ^ 

gton* Al)oitio]i In Cattle. The Ration of Gnmalar Vaginitis to Abortion. - 

Tatloh, W. J. in Bulletin of the Montuna AgricuUurd College Experiment Siation, 
No. 90, pp. 19.31, Boceman, Blootaua, July 1912. » 

expieiim^ts commenced in 1909 three herds seem to warran 
following oondusions : 
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1) . Carbolic add, either fed in solution or injected hypodennicaii 

seems to be a spedfic against contagious abortion. • ^ 

2) . Cows, as a rule, will eat with apparent relish as much as 750 ^ 
of a 4 per cent, solution of carbolic add in feed daily. 

3) . 1116 hypodermic injection as a treatment in an afiected hen 

involves less latwur than feeding. 

4) . In cases of impending abortion, carbolic aad can be mjecfe 
in suffident quantity to cause staggering gait and dilation of the pap 
of the eye (when it should be withheld for from ten to fifteen hours and r« 
peated) with no apparent unsatisfactory after-effects. 

5) . All males used for breeding purposes should be treated wit 
carbolic add either hypodermically or in the feed. The penis andsheat 
should be thoroughly disinfected, both before and after service. Contagioc 
abortion and granular vaginitis may be transmitted through the medim 
of the male, unless proper precautions are observ^. 

6) . Not all cows showing granular vaginitis abort. 

7) . Heifers pregnant for the first time are more liable to abort thaj 
during subsequent periods of gestation and should be carefully watcba 
and vigorously treated, if abortion exists in the herd. 


694 - Wants Poisonous to Live Stock in Pamguar and in Blisiones (Argentina! 

BeotONI, Moisfes S. in Agronomta, Boleiin de la EsiaciAn Agronomica de PuerbEa 

toni, Vol! V, No. 3-4, PP* 140-144- Puerto Bertoni, Paraguay, January-February 191; 

The writer agrees with Spegazzini that the toxidty of poisonous planl 
is generally due more to the stage of their growth than to their specif 
character. Besides, the quantity eaten by the animals, the age of tl 
plants and the conditions of climate and soil affect the degree oftoxicit 
There *is no doubt that pastures with very young grasses are the mo 
dangerous; it is well known that many herbaceous plants in their ear 
stages contain hydrocyanic add. In other plants this add may be fonii< 
in the parts that are cut and kept for a few hours. 

In Misiones there are several plants in the pastures which are poisono 
when they are very young. Suchare --according to the writer's observ 
tions — the Gtamineae Cynodon dadylon, Andropogon hakpensis, A. 0 
densMus (• aguarA-ruguid or tcola de zarro »), A. hicornts 
&in Juan »), Panicum sanguinale (. kaapii-alilhi » or .falsa cebai 
de MBsiones »). There are, however, some exceptms : P ■ 

ate harmless when young and become poisonous when addt ; 
of rr«g»« and of Bakchampia are harmless when young, but they 
be resided with suspdon when grown up. 

K is also known that drought and the compactness of t 

the baicity of certain plants ; in other plants, on S« 

has observed that they bewmie mote poiso nous afto abundant^- 

Tthe case with SOUK of the above-mentioned Giamineae, and per»l 

•Among the pmsonous ordangerous ptots, to 

CmmHna sulcata, a species of Tfod^scautia (called • trap 
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Tragic voluhilis (*ibsihp 6 -palin 5 »), Manihot Tweedkeana 
ouazii-nMftidio »), some Huphorbiaceae, Polygonum acre (cad-tfc), Brufh 
lia (* j^zmia del Paraguay » or « azucena », but rarely eaten by 

. |g\ Solartum sisymbru|oli^m (« revieuta caballos » or « putuin ), Tfl- 
UUatiana and T. australis, Spaiicarpa sagittifoUa (which is 
voided by live stock), Equiseium p%anteum (which c<mtains aconitic 
cid or a nearly allied substance). The writer adds that this list is certainly 

au’incompiete. 

Mieio-Flora ol the Large Intestine of Cow and 

Sheep*”* Choukevtisch, jean in Anrviks it VIntiitut Paste»r, Year 27, Vol. 27, 
No. h PP* 346'a63- ^5. 1913 - 

The writer investigated the colon and caecum of five cows and five 
. p and found that the micro-flora in the organs of these two kinds of 
riiMls was not very dissimilar. Theb acteria present in the large intestine 
i the cow are chiefly coed and rod-badlli; coli-bacteria always occur in 
iree numbers ; strepto-coed, often in the degeneration stage and encysted, 
re present in largest numbers in the caecum, or in the upper part of the 
olon Towards the rectum, the signs of degeneration become increasm^y 
Ipar The short -rods , which often occur in reduced numbers, form no s^res 
rthin the intestitie; they measure o.3l<. by 4to6 ii. The micio-to of ^ 
Ion of the cow differs from that of the horse (previously studied by tte 
iriterlin that the rare bacteria are more numerous in the former ; also tne , 

"cteiainthecow’sintestineseemtopreservetheirmorphologicalchatarteis 

to To determine the species, the most varied cdtures were made 
ttd the writer succeded in isolating, in addition to those alieadymentioned, 

putrefaction : Bacillus ■proteus vulgaris. B. Wekhi, B. ^ 
i, d, B.sporoosMS B.B.spmgcncs foelsdus.B.sporogcnss 

""a Proteolytic bacteria (notindudingagentsof putreketdon); B«dte 

•miachensis, B. hasHf^mU, ^^^^""^J'^^^coides.Tmifiiiutii 

sogem, BactenumRodeUain.Bacs g myMyUvus, B. 

'X Stimfri^fSTn tt SS attrifmted to the K^feha 
^Rcteriaoiaddmedia^B— 

occur in the intestine, forming the 
Of these bactena, some ‘ ,.g coed. BacUriun T^m, 

plant micro-flora of this organ : Bac ^ifcws, B, sioroeenes A, 

' Hereiiowsky I, Bacillus Wekhi (perfrsgeus). B. putrspeus, 
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j?, hasHfortMs, B, fimscm, B, g<nogeneh B. Ellenbaphems, B. m$entericM, 
BacUrium RodeUa 111, aad those decomposing ceUnlose. BmlJm 

is pi^bably also ccmstantiy preset, ^ 

In sheep, the nucEo^flor?L is richer in spedes ; streptococa ate moie^,^ 
melons and usually more d^enerated. ii addition to those tnentioaedai 
found in the iuiestine of the cow, the following were isolated : Bac^ 
iettuis non-liquefacien$, B. irregidains, B. tamifor^nBy Sarcina //ajij 
Vihrio terrigenes GUnth^i, Actinomyces albuSt Bacillus hervolvulus 
memanni The following always occur in the colon: Bacterimcok 
coed, Bacterium Moro, B. Merejkowsky /, Bacillus Welchi, B. piiiriji(^ 
B, siorogenes A, B. sporogenes B, B. mesentericus, B. Ellenbachemkj 
hastiformis, B. flavescens, B. gazogenes, B. amyli tenuis, BaaenumRodelkUi 
cellulose-decojnposing bacteria. 

As the writer found a similar flora in horse, cow and sheep, and aby 
bacteria which decompose cellulose, hemiceliulose and starch, he considei 
that the composition of the flora depends less upon the spedes of animj 
than upon the kind of food consumed by the latter. In a later worktii 
httle-known spedes will be described. 


6q6 - Fluetuatlww in the Body Temperature before Parturition in Cow, Sbei 

j^mid Goat* I^iMMEa in Deutsche Landwirts<^ftiicke Tieriucht, Year 17, N0.1 

pp. 149-150. Hannover, Mardi 28, 1913- 

The results of the examination of the body temperature at the endi 
the last period of gestation in the case of 50 Black-spotted Lowland cowsani 
‘ of sheep^d goats were as follows : The temperature rises during advancs 
gestatian and sinks again before parturition ; fall begins in the case* 
the cow at ii % to 56 hours before calving and in that of the sheep a wee 
before lambing. In goats, a second decrease in temperature occurs oneda 
previous to parturition. 

6q 7 - The Pepsin and Chymosin Qnestion. - Raxoczv, a. in Hoppe^Scyh's 2^ 
schHft fOr Pkysiohgische Chmie, Vol. 84, Part 5* PP* 32 ^ 353 - Strassbui, 1913. 
Experiments on the coagulation and digestion of milk m the stomc 
of various mammals, according to which young lui^nts. foals an^ 

secrete, as weU as pejeiil.aa independent fennent (ch^o^n)wb^^^^^^ 

lates milk. Opossums only produce pepsin, and the imlk is coagm 
the action of this ferment. As neither pepsin nor chym^n is fo 
the stomachs of dogs and cats, the causes of milk coagulation in tliai 

are Unknown, 

698 - Bepoit of tie Zoometrleal Studio* made in 1912 at the 
Bouen and Foitien. — Voiteiuek in Memwl dt I Ofice 

AgfUoUs. y«r 1 *. No. ., pp. 46-63. Paris, Jannary ign- 
The measurement data and the live ^g^t “tii« ®de ® P 
mens of most of the French breeds of cattle, rionkew P 

noise, Oxford Down, Dishley-Merino)^d of 
tonV. The haght at the withers was tafan as a basis for the m 
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Fertility ot Hybriis in s Uammalian Speeles-Cross. - DEiuasEN j in 

^^n Braia’s Maeaxine, Vol. Ill, No. 4, pp. 361-265. Washington, Ociobei No- 
yemberp December 1912. 

StejiUty is a common phenomenon in the hybrids obtained by mating 
leinbeis of distantly related groups or types, in both animals and plants. 

1 case both sexes are sterile, a further genetic study becomes impossible. 
^ one alone among the hybrids is sterile/that sftx is usually the 
ale ] and since the females are fertile, it becomes possible to study their 
lieritance of characters and fertility of offspring by crossing them back 
) the males of either parent species. 

Among mammals, at least, work on inheritance and fertihty in species 
rosses is in its inception. The consensus of opinion is that the cross between 
orse and ass results in sterile male mules, but that the female mule is 00 
asionally fertile with either the horse or ass (Waldow voa Wahl, 1907). 
lie zebroid (zebra X horse) in supposed to be sterile in both sexes (Ewart 
899 ; Ivanoff 1911) ; the same is true of the zebrale (zebra X ass). When 
be cow and bison are crossed, they produce fertile female aitteloes, but 
terile males (Bond, 1908; Ivanoff, 1911). These female hybrids were 
lossed back to males of both parent stocks : the one-quarter bison 
anales are fertile ; the three-quarters werenotfullytested, but are possibly 
Iso fertile. The one-quarter bison males are not always fertile, but Ivanoff 
■eports a fertile three-quarters bison male. 

The writer worked out the progeny of a cross between the wild Brazi- 
ian cavy (Cavid rufescens) and the domesticated guinea-pig (Cavia porccli 
to). The two forms differ consistently and clearly in colour, texture of 
jair, size, shape of skulls and skull sutures, tooth fonnation, etc. The 
)riginal crosses between the two species were the result of mating the wild 
nales to the tame females, but matings were secured with much difficulty. 
The reciprocal cross was not attempted, as it was feared that the smaller 
rild female would succumb in pregnancy when mated to the much larger 
lame males. The tame females bore their hybrid young in due time and 
^th the usual gninea-jag average per htter, thus proving tkit the wild 
inales were wholly fertile. 

Having obtained^ these half-wild hybrids, ^ the females were mated 
ick to the wild males and the tame gtliuea-pig males, producing 
darters and one-quarter wild respectively, The matings to the wild 
lales were not very successful, and only one three-quaitep wild male was 
iared to maturity. The latter proved sterile. The matingsHo me 
lales were wholly successful and produced 83 one-qnarter wi . e 
ybiid females of one generation back were mated to tame guinea ^gma es 
ad over 1700 hybrids of various blood dilutions were produced, ranging 
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be fertile in both sexes, if such mates were mated to their hybrid sist^, 
Of gmnea-pig females? 

The breeding test being hardly sufficient todecide an ammarsfertiiitj 
the writer devised a new test. He obtained a «)mplete index of the mai^ 
fertility by making a small incision in the scrotum, puncturing the epi^ 
dymis atone <y two points and exatnining the liquid contents vdth 
aid of a microscope. There was a great difference betwe^ individuj 
hybrids ; some males might not possess any sperm at all, but in their pia( 
were found a few, or many, incompletely matured sperm t(^oma ; 0% 
possessed a few uon-motile or motile spermatozoa in addition. Still otl® 
might have an abundance of motile spermatozoa, Just as any normal tnai 
All grades and combinations were found ; but the last class alore cotj 
be successfully mated to females. The fertility of the hybrid males: 
shown by the following table ; 


CiMt d byMdi 

Total nambet 

teated 

Pet cent 
ulUi as j dwnik 

Pa cent 
iritttaay 
motile aperm 

Pw cent, 
wadUy fertll 

7, wild 

6 

0 

0 

0 

V. • 

22 

25.0 

0 


■ V. • 


47.8 

17.3 


V.. » 


71.1 

46.6 

355 

'/« * 


88.7 

62.9 

60.7 

V« » 


100.0 

66.7 

667 


After a careful exanunatioii of the mobility of the spermatozoa, ti 
writer considers that every mate which has an abundance of motile sperm 
tozoa is undoubtedly fertile. Such fertile males are espedaUy numeral 
in hybrids with least wild blood, as is shown by the table. 

The male hybrids derived from crosses between a fertile male hyM 
and a female hybrid, gave aU grades between absolute stenHfy and ferW^ 
but when h fertile mate hybrid was mated to a gninea-pig female, au 

male offspring were fertile. . , . ^ 

The Kuinea-ndg colour, coat, size and anatomical ctoiacteis w 

transfenedto the hybrids. Any combination of i 

be nnited with fertiUty. It is conceiwble that 
hybrids between other mammalian speaes fmdudmg cattaloes as 
may be combined with fertility of both seies, in the same maimer. 
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M. 55^PP- “39-2+5. Uaaster-GarrisoQ-New York. April 1513 , 

A of Dr. Nabwr’s treatise on crossing Bos indicas with Bos 

0fii$, winch appeared in No. 547 of the above-mentioned periodical (i), 

ioi - The Exportation ol Geimn Stud Stock, especially to the Colonies - 

NEUMANN in Landmrtichaftkchc Press,, Year /o, 311 1 7 Mn 

jiarch 29, 1913. ^ J 1 313 - iJenin, 

The writer estimates from the official statistics that in 1909, 7128 
^rses were exported from Germany, of which 5123 were horses 
)rthe knacker, 929 draught horses, 798 carriage, riding ai].d race horses 
g ponies, 97 stallions and 82 foals. The horses for slaughter and 
[lose used for purposes other than breeding, were chiefly sent to Switzer- 
md, while the stallions went to the Netherlands and the foals to 
Lustiia-Hungary. German stud horses were also importecf by Belgium, 
)enmark, France, Russia, Sweden, Switzerland, the United States 
28 stallions), Bratil, German South-West Africa (8). Many arJmak of 
he Holstein, Oldenburg, Hanoverian and East Prussian breeds were 


iported. 

hi 1909, 10 455 head of cattle were exported, of which 36 per cent, 
fere bullocks for the butcher. Most of the butcher's beasts were sent to 
jwitzerland, the stud cattle going to Austria-Hungary, Russia (255), German 
louth-W est Africa (73), Kamerun (7), Chile (12), Brazil (5), and the United 
States (3). The Black-spotted Lowland cattle are in much request abroad, 
specially in Russia and Austria-Hungary. Red-spotted Holsteins, and* 
[specially Angles, are prized in the Russian Baltic Provinces. In adition 
rere exported cattle of the Grey-Brown Mountain , Hohen Spotted (to Russia , 
^entina, China), Frankish, Red Central German, Pinzgau and Algau 
jeds. 


Of the 53 889 sheep exported the same year, most of those destined for 
itton were sent to Switzerland. German stud sheep went to Russia, 
istria-Hungary, France, Denmark, Servia, British South Africa, German 
uth-West Africa, Australia, Brazil, Uruguay and Chile, 

The number of goats and pigs exported was negligible. 

The exportation of cattle to German East Africa, German Southwest 
rica and RaTrifimn is attended by the following restrictions which came 
» force on January 8, 1913. 

1) Cattle may only be exported from districts which are declared 
from foot-and-mouth disease, and from herds in which there has been 

' case of this disease for eight months, 

2) The vendor is required to produce official proofe of the fulfilment 

these conditions. . , 

3) Animals may only be exported from Hamburg, and beforeemtorte- 

>umust remain for 14 days under observation at the ippection station 

tiblishfid by the German Agricultural Society in that city. (2). 


{id.). 


(il See No. 1318, B. Sept. igiSj for a notice of this article. 
(2) Founded in 1909. 
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4) On arrival m the Cdonies^ ^ subjsrted to 28 day^ 

qtiaTantine. 

702 - Breedew^Awiatioiis in Italy, — VBmNi, Viriovsso.^pviibiit^ 

dd C<mm« NaxumaU per la MutwOM asrOha, pp. 156. R<m^ 9 i 3 . ^ 

Bteeding Syndicate have areea during the last thiity yeare and 
spread througheut Europe. They are especially Austria 

Belfflum Denmark, Germany, Norway, Holland, Sweden and Switzerland 
while they are in course of formation in France, Italy and Russia ; Jap^j 

has already a good number. a i.*. 

According to recent statistics of the ministry of Agriculture, Italy n(« 
possesses 133 Associations of this description, of wHch the greater nuinbe 
^ come into etistence during the last sev^ y^is. 

In Italy,. the most suitable legal form for Breeding Soaehes is tliatc 
the ordinary Gvil Association in the ca^e of syndica^ without skn 
capital, and of the Cooperative Sodety in that of syndicates with shaw 

"^^The Horse Breeding Syndicates, which have been established in Ital 
under the name of " Consorzi Stallonieri ", use most of their share-capiti 
for the purchase and maintenance of a selected stallion to serve the mu 
belonMg to the members. 

The Cattle Breeding Associations are of greater importance to Italia 
agriculture, on account of the great development of the cattle-bKedi, 
industry. The Breeding Syndicates have assmn^ different f^, rangin 
* from the most simple to the most complex There are so far with oa 
exception, no societies for the improvement of sheep, goats and pigs, m 
any small poultry associations. 

No Federations of Breeding Syndicates yet exist m Italy. 

703 - Ust of stud Book AMoeiatioM.- SMion «« 

No. 3. pp. XVII + 254* November i, 1912. 

This bulletin contains a list of all the American and Forei^ 8ME» 
Associations authorized by law, which are to 

Illinois StalUon Registration Board is permitted to recognize (see ^ 
Law regulating to Public Service of Stalli^s m tonois, amended Jn 
5 ion). A directory of to Ucensed stallions on November i, 9 r 
with their number, breed, date of foalingand to names and; cit® 

Kir owners. There are now 9677 staffion Ucences m ^ 

number 5688 are for pure-bred horses, 3984 f<» grades and 5 for cros. • ^ 

704 - The Animal Live Stoek Show at Santiago, 

^Anual de Animata. - Sofew * SccUdad Naaonal de AsnaMw , 

No. II, pp. 689-723* Santiago, November I 5 » ^ Kv the Nation 

An iZmt of the annual Uve stock show 
i^cultnral Society (Sociedad Nadonal de Agnailtura), which w 

• A complete list is ^ven of the pnzes awarded, a»d 
photo^phs of some of the arimals. 
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,5 . Il» SWW Hone Show. S/ocAMr«a/, Vol.I^Vn.No.203o pp. 210*215 
London, February 28, 1913. 

In February 19I3 the thirty-fourth annual show of the Shire Horse 
ociety was held. The prize money and breeders awards amounted to 
2230 and the number of homes entered was 685 : The article gives a de- 
liled description of the various sections and the list of prize winners. 

06 - London Haekney Show. — Uve stock journal, voi. Lxxvn, no. 2031, 

j^. 23^46. Eoudoa, March 7, 1913. 

The twenty-ninth annual show of the Hackney Horse Society was 
pened at the Royal Agricultural Hall, Islington, on March 4, 1913, and was 
oatinued until the evening of March 7. The entry was some 572, against 
,11 last year. The prize money amounted to £1844. TMs article des- 
flbes the exhibits in the 43 classes, and ^ves a list of awanis made up to 
he evening of March 6. 

to 7 - Thoroughbred and Hunter Show.— stock journal, voi. nxxvii, no. 2032, 
pp. 270-274. Iiondon, March 14, 1913. 

The twenty-ninth annual London Show of the Hunters'Improvement 
ind the National Light Horse Breeding Society was opened on March ii. 
rifi number of horses entered was 306, and £ 9850 were offered in 
Piemimns, Super Premiums and prize money. 

The article describes the varioas classes of Thoroughbreds and Hunters, 
md gives the list of the prize winners. 

708- Report of the Eighth Systematie Show ot Mileh Cows of the Brown Breeif 
on September 28, 1912, at Crema, Italy. — PubbUcazione della Catfedra ambu- 
ImU d'agricoUura e del Comixio a.^rario di Crema, pp. 34. Crema, 1913. 

An illustrated brochure with a preface written by Dr. Z. Camertoui 
explaining the aim, organization and importance of the Crema show, and 
living the reports of the judges of the fourteen sections (the system of 
laving one judge being maintained) as well as the wmplete list of the prizes 
watded. 


'09 - The Italian Artillery Horse. — pirocchi, antonio hi Giomau d'lppdogia. 
Year 26, No. 7-8, pp. 3-7. Pisa, April i, 1913. 

The question of the breeding of artillery horses is one of great impor- 
ance for Italy. 

After considering the nature of the work required of these horses, 
he writer gives a list of the qualities necessary for them. From the pomt 
i view of build, the artillery horse, especially the wheel-home which has 

the heaviest work, should be thick-set, wthveiy short legs, solidly buUt; 

straight, short and broad in the body, and supported by strong . 

itiaight action. According to the excellent description given by 
Ajroldi the wheel-horse comes at the limit of the rategory ® 
tees, belonging to the lightest of these, or at the limit of hght homes, 

the heaviest of these. 

Its weightshould be considerable, and vanes from 

The haglrt at the withers should be equal e e gft fieieht at 
tet of the shoulder to the end of the rump. In general, the height at 
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the witheis should vaiy from a mihimum of 15 hands to a maximum q. 
16 hands, while the optimum is between 15.2 and 15.3. Tho transvem 
development of the body should be great, and the girth should exceed thi 

height by one-eighth* ^ , j* u 1 1 

Blood is a very important asset in the case of the ofi wheel-liotse, an^ 
is indispensable*to the near mounted horse. The more rapid the woil 
the more breeding is required ; but this should never be excessive, as whai 
is most necessary is the maximum equiUbrium between t^ workiug ^ 
the nervous system and that of the or^ns of locomotion, ArtiUerj 
horses should be quiet and stand cannon fire well. They must trot moi? 
or less fast according to the type of artillery for which they are intended 
further, they must be able to stand great fatigue, and under the woi$t 
possible conditions ; in fact they must above all be very strong and posses 
much staying power, which latter can be developed by systematii 

exercise. j , 

^^Tithout dwelling upon the very complicated question as to the 

best manner of increasing the production of artillery horses in Italy, the 
writer devotes a few words to certain fundamental points whose observacft 
is necessary for the solution of the problem. 

These may be summarized as follows : 

z) It is necessary to study thoroughly the horses of the differenl 
districts of Italy in order to be able to form horse-breeding zones and tc 
determine the course to be followed in each of these for the purpose of reann| 

* horses for army. j 

2) By means of propaganda, horse shows and competitions, aai 

5<MaUed traction races, etc.,it is well to make the breeders mt 

the qttahties necessary for ^ artiUery horse and the rules to be followe 

in be assured of obtaiuiug a remimerative prio 

for their horses ; this might be effected by racing the prices and ^vm, 
spedal prizes, so that the profit to be gained may act as an incentive to tb 
production of the horses which are needed. 

7x0 - Xaidi Ponies of the United States* - cxmxis, r. s, 

Eastern Coast. — The Breeder*$ Gazette, Vol. EXIII, No 4 . PP- ^9 9 • 

Tte^Bh Ponies of the eastern coast of 
owe their ori^ to the numerous groups of small Jaj 

ZsZ. oentaries in a half-wild state on the narr^ 
jacenttotheshoies of Virginia, the Carohn^ and to some eztent 

south along the coast of often maist! 

The s«l of these banks and wlands is very the pei 

and the vegetation growing upon it so poor as P 

sistence of a breed of horses even of this of these p®i 

The banks of the greatest importance in espe®" 

ate found to the east and Carotof 

those islands or banks just east of Carteret county (North lar 
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Xhfi writer has made some researches on the origin of these half-wild 
orses and «fter mentioning the opinions of several authors, he concludes 
,y affirming the possibility that marsh ponies are the descendants of horses 
sported by the first settlers, it appears towards the end of the sixteenth 
fifltury. 

The ponies, which graze in full liberty on the islands^of the coast.be- 
oiig to several owners who brand all their animals. Every year during 
June, Jiily and August the whole drove from each of the banks is 
oiflided up in pens and the colts following their mothers are caught and 
brand is put on them corresponding to that of the mother. In this way 
flch owner is enabled to recoguize his stock at future pennings. All year- 
[jigs which are found without brands are turned over to the drivers to be 
lisposed of ; thus all discussion is avoided. , 

The ponies sell on the banks at $50 (£io) to $75 (£15), and even 
nore for the better ones. The younger ones fetdi from I25 (£5) to $35 
(£7) each. 

After the penning the ponies which have not been disposed of are 
lUowed to return to their accustomed haunts, where they gather during the 
tjreeding s^on , each stallion with a band of mares. In the foaling season 
the mares select a secluded spot, where they remain until after their ma- 
^^mal duties are over. 

The stock of the low lauds runs 10 to 12 hands in height, while in 
)me favoured conditions the size may be considerably larger. Their colour 
aries greatly. Some are bay with some inclination to shade into a mouse 
olour, others blood bays, dark brown, cream, sorrel and mouse colour, etc. 

The ponies are very hardy and seviceable for light work. When first 
aken from their home they are somewhat shy and when they come in the 
arly season they are covered with a long thick mossy hair. With proper 
Tnn min gftnd feeding this can soon be removed and Ihe coat becomes sleek 
ad glossy. When properly cared for they possess considerable beauty, 
fhey have very shapely heads, fairly clearly-cut lines and clean legs. The 
eet are rather tough and small. They make very serviceable saddle po- 
lies and light drivers. On the. coast they are used to broad-tired carts 
)y the farmers and fishermen. 

According to reliable statements, about 150 ponies are raised each year 
D Carteret county. From Beauport inlet to Portsmouth near Ocracoke 

blet,itisestimatedthatthereareiioOponiesouthebeach. 

No particnlar attention seems to be paid in the Carohn^ to the 
provement of these animals, the owners being satisfied with the present 
ffident remuneration. 


I -The Poitou Mares of France. - Ashion, J. in The Breeders Gaz e, 
Vol. LXII, No. ii, pp. 663. Chicago, March 12, 1913. 

A short account of the mule-breeding industry and a “ 

Mulassiire breed of mares used, of which there are about 25 ^om tte 
4 province of Poitou. The annual production of mul^ is »Ht 
•ad. The writer also gives data resj^cting mule learmg and feeding. 



tile trade in these animals (which ate mostly exported) and the aveiag 
prices they fetch. Small mules are sold at from $200 to 
animals at $240 to $290, and a few even teach $360. 

712 - The InheritoDoe of the Property of Hllk Produetlon and the 
of the Resultf Obtained by the Control Soelety. — petebs. j. h 

Lonimirtichafaiclu TienucMt Year 17, No, ii, pp. X 2 i-ia 5 ; No, la, pp 
No. 13, pp. 145-149. Hannover, March 1913, ' 

The writer has investigated the inheritance o£ milk production hi ' 
registered herd of Dutch cows in East Prussia. The milk^eld and pedigi^” 
of the animals has been registered since 1884. As the milk yield o{ a her^ 
during 28 years (1884-1912) can be muchafiectedbyexfcemal circumstances 
the average production of the herd for each year of this period was estinn, 
ted ; it amounted to 7799 lbs, in ■E884and 9957 in 1912. The milk yield of th 
herd was especially high in 1896 and 1907. In or^r to detenmne the causs 
of this increased production, the writer, in the first place, ascertained th 
influence in this direction exerted by the bulls which were most ofter use^ 
as sires. The following were determined : l) average milk yield in pari 
cular years of all the daughters of each bull ■ 2) how this yield comparci 
with milk production of th other cows of the herd during the saw 
years ; 3) the average milk yield of the dams of cows siied by these bulls 
4) how the average yield of the daughters compares with that of the motheis 
On the basis of these invesri Rations, the wr'ter concludes that tk'a 
* creased 3reld during the period 1896-1906 *s chiefly due to an improvemeri 
in the average quality of the herd, while the further average incieaa 
of 1907 to 1912 is primarily attributable to the better feeding and tending 
of the animals. 

After the writer had investigated the development of the milk yieldiuj 
property of the herd, and ascertained the quality of each single cow as i 
milk producser, he divided the cows into classes and investigated how tb 
milk yield of the ofispring compared with that of the mothers. The data 
which are arranged in tables, show that there are great variations in th 
inheritance of the property of milk production. Tne oflspring of the bes 
mothers yielded, on an average, the most milk and those of the inferio 
mothers tie least. The range of variation was, however, not so grea 
among the dat^hteis as among the mothers. Eiist class cows produce! 
both good and inferior ofcpring, and the opposite is true. The inheritanfl 
varied around i centre, which was somewhat higher in the dat^hterso 
superior mothers than in those of inferior cows. The magnitude of th 
variation was the same for all the classes. (l). 

Peters then determined the milk production of the graudparenc 
and of the separate himilies of the herdi With regard to the family 
he found that some produced relatively many good animals, while the (? 


(t) m, also Cow 'rating in tilt Bwedtef of IH^ Cattie^Ho. I 550 i^ 
<«8peciinl|y pp. 
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cendaiits of others were usuaUy inferior cows; in other farnifies again 
pobeerv«<I iiiius'iaUy large variations in the performance of the ofispring! 
\£ a rule , however, the ofispring of good families were good milkers, and those 
if inferior families unsatisfactory. Inheritance varied in the case of me- 
[jocie femilifiB. 

The writer comes to the conclusion that it is not suffiiient to estimate 
jje absolute and relative yield of the cows, and upon these data to select 
3ie offspring of the best individual performers for further breeding, but 
t is necessary to select the best families, for amongst the descendants of 
^se will be found the largest number of good milch cows. 

I - The Latest DeeislOM of the Control Associations In the District of Mal- 
m5has in Sweden and in Denmark. — Richardsenj in Deutscht LandwirtschafUiche 
Ti^tucht, Year 17, No. 4, pp. 160-162. Hannover, April 4, 1913. " 

Abstract from the Report of the work of the Malmdhus Control Asso- 
tionsfoxi9li-i9i2 and those in Denmark for 1910-1911. A summary 
d comparison of the results of the last 8 or 10 years. 

^ - Comparhtive Feeding Experiments with Hominy and Barley for Pigs. — 

Klein in der Vereini^ung Deutsckar Sehweinezikhter, Year 20, No. 7, 

pp. I 43 'I 45 - Berlin, April i, 1913. 

These experiments were made by the writer in 1912 at the Proskau 
dry Institute for the purpose of determining in what measure the Ameri- 
n hominy (a by-product of maize) cotild be used as a substitute for 
.rley. 1 



Lot I 

Lotn 


lbs. 

tbs. 

itial weight of aU the pigs 


122% 

nai « IT B 1 

569 y4 

589 H 

dn in weight x » « a 

451 

467 
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167 14 


164 14 

mH 

mount of food required to produce an increase 
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2.1 

2.06 
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* 3 3 


3 3 3 
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566 

526 
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Fourteen six-weeks-<M pigs of tiie itapioved Geiman breed weiese^ 

lectedanddividedmtotwolots,eachcontainm^ Alltte 

were ^ven skimmed milk, crushed barley and a little powdered 
dialk (about Vs oz. per head per day). At the commencement of tlie ej, 
periment half of the barley was replaced by hominy for gioup H. As tli« 
S® became older, the rations were increased m proportion to the gain k 
hw-weight, and in lot II more of the barley was replaced by hominy, 
towards the end# of the experiment they got nearly twice as much hominy 
as barley. The feed was given moist four times a day. i 

The experiment lasted from Jmxe 12 to September 3, and no 
were observed, but the pigs did not seem very keen on their food. 

^ animals were weighed singly and fasting at the begmmng of eadi 
i at the commencement and dose of ^e experiment; theaveragj 


week and aL me — - ^ . li 

of these results was taken. These data are given in the table on p.931; 

Although the experiment with hominy was satisfactory, the writei 
does not consider it advisable to replace barley by larger quantities of honi' 
iny, and stiU less to substitute the latter entirely for the former, as the af 
petite of the animals would be afiected by the change. 

71S - Fattening ol Pigs with the Antomstle Feeder (i). - de l* bame a,! 

lucht und Masttmg von 4 sechs Wochen alien Peikeln am Futterautomaten. - Ti„mH 
fuchfiMm iet Undmtttchaltskammer t»’ Brandetiburi uni 

da VasuchsstaHon ftr landmrlschafUidu FHIauHesvasucke t» Karstidt [WistprrM] 
Year 6, No. 2, pp. I 5 - 17 . Prenzlan. February 16, rgrj. 

Two SOW tags and two hogs were fed by means of the dry-ieedin 
automatic apparatus from their fortieth day until they were fattened S 
the beginning of the experiment, the dry food consisted of 2 parts ciushe 

barleyTipartwheatmealandV, part fishmeal freed from fat. EadpigE 

ceiveda^daily for the first week about a quart of whole milkand quart 
of sldmmed milk mixed with a little sifted crushed bailey and fch mea 
and for the following lo days 3 Vt quarts of separat^ ® 

ration was intended as a preparation for pure dry feeding. Subseqaerf 
the foUowing substances were put into the automatic apparatus in addite 
tothose atove mentioned:" Fattinger’s Komer blutfutter H , emshe 
beans eround maize, ground rye and potato flakes. 

From the begiiuiing of the fourth week up to the end of the erpei 
pir.tit, the dry food was made as shown on the opiate , , 

i additiem to the dry feed the pigs also received 

cabbage and beet leaves, gard^ refme, ^dsh^J 
To encourage digestion, a rmall quantity of Teichelsdig 
kubus ’’ was mixed with the food. , 

The pgs developed nonnally. One rf them ^ * they were! 

at ttie age of 32 weeks, while the other three were fa 


*(i)»s« digram and aaaiptloo of an aubnnatlc feeding apparatus 
below ; rrfctenoei giren there. 
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Week 

m 

Wheat 

meal 

Potato 

flalces 

, iKQcaier' | 
btot- 
fotter Hi 


B 

Cnshed 

rye 

Crariwd 

beam 


■ 


I 

B 

' ! 

0.6 

R 

R 

0,2 

m. • 

B 


I 


B 





IV, . . 

B 


2 

^B 

B 

B 

B 



yiii-. • 

B 

1 

5 1 

H 

■ 

10 

6. 

- 


|eefes and 3 days old. Th^ results of the expensaent may summauzed 
'oUows : 


Weight (rf pigs at beginning of expoiment 
IncieaM in wd^t 


. . . 84.7 

. . . 859.3 

. . . 754.6 


lbs. 

»» 


incnase in wight per head, per ddy: 

when 6*12 weeks dd 16 3/* o*. 

» .• „ . . ^ . 22 1/4 „ 

„ 16*20 „ 26 „ 

20-22 „ 26 1/2 

„ 22-26 !i /2 „ 24 I/, 

£ s d 

Xot^l cott * of feeding. 10 14 lo 

Cost of food per too lbs. live wdght i 8 5 


' Garden refii3e and tnangela, whica were eaten in small quantitia only, are not 
oned. 


- An Experimsnt !o Pig Feeding and Fattening on Sugar Cake (Bland B.) (i). 

nANiCAKPi. C. in LHndustria tattiara e toolecnka. Year 11, No. 6, pp. 86-87. neggio 
Emilia, l&tdi X5, X913. 

This experiment made on 40 jugs, divided into two lots of 20 each; of 
i(^onew^ given farinaceous food as is customany in the district, while 
other Was fed sugar cakes (Brand B). supplied by the Itahan Distilleries 
Milan. The two lots also received whey and bmn. 

The pi^ ate tiie cake with avidity, and when the animals were slaugh- 
ed, the flesh preseutied its usual appearance, while. the fattening results 
K superior to those obtained with farinaceois food ; further, the sugar 
fce proved tp be the more economical feed. 


(1) This cake 4 compoaed of: grape pomace meal, dried distillation residues and 
Masses. For experiments in feeding milch cows with this product, See No. 1551, B, 
[». 19 X 2 . 
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717 - FWtening Hogs in Xelmik^ (1) - sittoer, w. p . and borneit, ^ . 

Idinof th* 4 gri(!iiMuf«l E)(perim^ Stmion ^f Nebras^, V0I.XXIV, Article n (iiio , 

pp. 7x. I^ncoln, Nebraska, June 15. X9xs. • 

The results of previous experiments are summarized and hiU 
are given of the recent experiments. 

The bulletin is divided into two parts ; the first deals with the use 
allal^ hay witlfcoru for fattening hogs ; the second is devoted to a comr 
rison of com, com and alfalfa, with supplementary foods for fattening J 

The couducions are the same as ^ose published in the preceding^ 
letin, No. 123, 

7x8 A Comparison between Maturaland^ArtiflelallneiihatloD.—BsEcE^ 

in Giwnak degjii AUrntm^ Year IX, No. 3 i PP- 21-24. Catania, February 15^ 

In describing the results of some comparative experiments in natuialaj 
artificial incubation, the writer first states that ho comparison can be ma^ 
in the period from December to the end of February, because it is then 
dif&cult to find broody hens . Turkey hens can indeed be obtained, but the 
use entails gr^t inconvenience, for as their time of incubation is longeitha 
of fowls, they crush some of the. chickens the first day of hatching unle 
these are removed on the nineteenth day, when after having been place 
for some minutes in tejad water, they can be hatched in an incubator. 

The experiments were made during March, April and May. Thie 
turkey hens and three fowls were used on the one hand, 100 eggs being ei 
trusW to them, while the parallel experiment was carried out in an m 
* bator with a warin water tank, the heat being maintained by means o( 1 
small lamp. 

This incubatorwas provided with a regdatoi ; the egg chamber was dee 
and the bottom was concave and covered with wire gauze. A hundred eg 
were placed in the incubator every mouth. 

After incttbaticm, the eggs were examined by being held up to the ligl 
and the cIkit and infertile ones removed. The incubation results were 3 
follows : 

Natural inculmUon: 2^2 fertile pcodaced 158 chicks 
Artificial incubation : 243 fertile prodno^ 209 chicks 

Thus the results vtere entirely in fevour of artificial incubati® 
In order to prove this fact thoroughly, a comparison was instituted betweq 
natural arid artificial rearing, I 

The food was the same in the case of all the chickens ; it consisted m 
the first three days of a mashjof hard-boiled eggs, and subsequently j 
soaked bread, boiled potatoes, boiled rice, maize cake and meat meal for^ 
mash, with crushed millet, oats, and buck wheat. The chickens entrustj 
to the hens and turke}^ were kept in op^ houses and allowed the mrj 
a grass park of about a quarter of an acre in extent. The artificially W 
rhirlfptia ^re kept on a space only two-thirds of the size and nous ^ 

• 

(x) iee No. 1658, B. Dec. 19x2. 
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^g lun enclosed with wire-netting and gk«,i 

Tteeemonto after hatching the results were'as Mows. Out of i<8 
UcterearednatonMSwereahve,whiki 94 ofthe 209 artifid^^^^^^ 

idshad surviv^. The loss which exceeded 50 per cent, in the cS 

jna^yteared^ckens, (being larger with tarteyfosler-mothe^ttn 

ith tens), w^ 10 per cent in that of the artificially reared chrcit 
tte loss IS however, much less If the fowls are keptV coops mTn 
losed iiouses, 

b condusiTO, the rater states that, though natural incubation and 
pnng are perha^ to te recoi^ended for small poultry breeders, and for 
dsing breedmg bi^. the resultmg chickens being more robust, artifidal 
i.-^fhods are preferable in the case of large poultry fannsj * 

- Eiperlmental Work in Artificial Incubation. - brown, w. in m journal 

,/ tht Board of AgricnUurf, Vol. XIX, No. n, pp. 909^14. I/mdon. February 1913 

Xhe wnter mentions the fact that the results obtained by artifidal 
ibation are not equal to those obtained by natural means. He gives, 
fis connection , an account of experiments which R. J. Terry, poultry ex- 
: to the Tasmanian Government, has been carrying out for the past 
years. Mr. Terry suggests that eggs receive too much air in modem 
il^tois, and draws attention to the fact that the irregular broken ring 
flood, which sometimes occois before the sixth day instead of the "spi- 
" seen with a living embryo, is more common in eggs from incubators * 
ch have excess of ventilation than in others. Fewer chickens are 
eked in well-ventilated incubators. 


- The Wfirttemberg ApieultunI Stations lor the Production ot Selected Qneen 

Bees. “ Dif Bienenpftege, Year XXXV. No 4 , pp. ? 3 * 77 . Weinsberg, April 1913 . 

A report of the work of the Stations for the production of selected 
en bees of the German breed. 

- Automatie Filking Apparatus. — BoHMino delta Socutd Umbarda per la pesca 
e racquicoUura, Year VI, No. 3, pp. 37’40. Milan, March i, 1913. 

This article deals with a new system of fishing effected by an apparatus 
ised by Cav. Giuseppe Pino and already patented. 

The automatic fisher consists of a framework of pieces of wood fastened 
ether by means of coupling boxes in a form suitable for making the bot- 
1 of the apparatus. Upon this are fixed 16 very strong poles, which 
kept vertical to the framework by means of three stays to each pole 
^ by wire ropes . At the summit of these poles are affixed 9 bags of netting 
responding to the 9 squares formed by the framework. These bags, 
ich are 22 feet deep, are in the shape of a funnel and have a wooden 
Ihig valve at the bottom, dividing the bag into a larger and smaUer 
% the latter serves to catch the fish and is capable of being emptied 
l^r or oftener during the day. 

I hi tl^ ^ntre of the framework, below the central bag, is situ|.ted 
U^eptacle for the aimpressed air, which causes the ascent and descent 



ytWKBi WVB 8®0CK 


Set IS a^^ot rf si^dent powei, «s^ to ptm^ait into tb 
aocomulator. Tbfi latter, whicli has an i^arubber tube fitted with a tap, 

ie attached to the laiang reoeptaiJe of the appara^tu^ j •<. it. • 

IcSTpS^ descLds on doeing the tap which adnute the a.i, aud 

KT^^^rat ureat or small depths. For fishmg with this appatatas, a 
can 1* * TO H P is necessary ; part of this force is used for me, 

naotm l^t “Static fisher, when once it hasdea- 

pressing the air. In order to raise me au^ ea^»~„taclefora,«.a 


^eended tothefa>ttom,^u^to^u^e«T^-;^^^^^^^ 

rope by 

r^S ateSed to the latter) in such a way that it can assume at will a wA 
npy fish h^ve be^ tested in the I^ke of Zurich and the k 

"£tS‘.£ .b«. w«.. "«. • 

motor boat, the whole price would amount to £800. 
yaa - ia 

the t^xt, and with the hdp of 

new^c fish disease, in theb 

tacks Prussian carp (Carassius disease, 

, 01 a. bodT of .a. ..a 

^^iSa^ITTNo. ... PP. 6o..6o«. Pwi., 

Th* writers tried the effed of t^ iS kter that the foi 

and found, upon examining the 'tTmoie the I 

celb had been injuied. The strong ^ ^iT^ties’had been exp® 
Ude cells were harmed. A fotogW -n^U piimori 


Ude cells were harmed. A to^gw or«r me 

to the rays, all the folh^, teA^MroLied With the disappea® 
cells invisible to the naked eye, had disappean^- ^ijs of 1 

J5rS*o, <1. oetloity »«i to 

the writers obsweri a new formation of tne gi 
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,^ry, but ttey were much ly active thaa before. The follicle cells which 
^ned itntonned^dMlly grew to eormal and abnormal Graato fol 
ides withhi e months. The former gave rise to ova. which w^e ZaSe 
,f fcrtilizabon and produced normal offspring. The writer observ^no 
^esb fonnation of ova, nor any reappearance of follicles wHch had disan- 
peared on exposure to the X-rays. - ^ 


FARM ENGINEERING. 


I - Mew Caltivator. — Wimer UndwirtschaftUche Zeitun^^, Year 63, No. 26, p. 310. 
Vienna, March 29, 1913. • ’ ’ 

This new cultivator consist of a three-wheeled carriage, supporting an 
justable frame containing tines similar to those carried by extirpators, 
edepthof the tines can be adjusted up to 7 finches. Behind these tines 
;re are four adjustable disks intended to break up the soil loosened by 
j tmes. If these disks are not suitable to some kinds of soil they can 
replaced by a toothed harrow. As this implement works a strip 16 
:t wide at a time, and can be quickly drawn by the smallest steam plough- 
; engine, the amount of work it can do is very considerable. It is espe- 
,lly adapted fon paring a field after the harvest and for loosening and pre- 
ring for sowing fields that have been deeply ploughed before the winter,* 
that have borne potatoes or beets. 

; - Trials of Meehanloal Ploughing Thckle at S4tit and Maison-Carr6e (Algeria), 

Makmu, M. in Builetin de la Sociiti d' Encouragement pour r Industrie Nationale, Year 112, 
First Half-y«r, No. i, Vol. 119, pp. 147-157. Paris, January 1913. 

These trials lasted from May 26 to June 12, 1912, and were held partly 
Setif and partly at Maison-Canfe. The following five machines were 
lit to be tested. 


The C. I. M. A. tractor (Titan). 

The Avery tractor. 

JUhkidw^’s ag^cultural motor. 

The tractor of the Case Co. (a French firm). 

J. and H. Madaren’s tractor. 

The article contains tables ^ving the dimensions and characteristics of 
machines, as well as the amount of force required for the woik done^ 
time required, the deptii and width of the ploughing and the amount of 
lused. 

These trials did not give the eiq)ected results, for the nature of the soil 
be ploughed had not been taken into account in the construction of the 
^nes. The commission are of opinion that tractors with explosion motora 
m be introduced into North Africa until the taxes on motorspint and 
fol are reduced. 



AGRiCtBtTOTAi, MACatKEKY A3^ mPtSitSX'SB 


ThA me o! Heeiwnieal Fowei in Agrlcultow (i). - s^anscke, h sj 
^ in^W»»iis LsnMrtsclum^he Zmuns» Year 62, Parts 7 and 8, pp, 242-373 
286-306, Stuttgart, April i and 15, r9i3- 

After some pr^minaiy remark on the most important power-driven 

aericultural machines, the writer compares the various systems of meckm. 
cal olouehing from the points of view which have the greatest iatetest 

forfariMts sucfl as cost of instaUation. weight of the prmapal parts, perfor. 
mance nuiiiber of hands and team requited, saying of teams and of working 
expenses, utilisation of the motor for other objecte. 

to the second part of the paper he treats of transport machines aai 
especially of field railways and motor waggons. 

727 - Eleetrleity and Agriealtuw. - koppel, r. ta Momishcfu far Undmimckf. 

Year VI, Part 4, pp. 97-110. Vienna, April 1913. , , 

'The writer gives a very instructive review of the present state of th 
application of electricity to agriculture. After introductory remarks on 
the cost of electric motor power and on the approximate amount of powei 
lequired by the most commonly used agricultural machines (thieshinj 
machines, electric milkers, cereal deaners, scutctog and sheaiinj 
machines) he discusses electric incubators and brooders. 

The writer then considers tiffing by electricity au.d its economy, ani 

gives an example of the total cost of such an instaMon. 

After a brief mention of recent expenments on radio-activity, thj 
paper condudes with remarks on the production of electnaty. 

■ Aniemltaml XMhlnes »t [the Haehine BxWhition In Paris in 1913 - 

CO^K G*" to RuraU. Year 2 , No. 18 . pp. 483 «3 P» 

gives a detailed description and diagrai^ of some of to 
macl^ for wOTking the ground, which are distinguished by mnovah® 

and improvements. Hementions Massignon*ssubsod ® 

and others. 

y2p - Motor Fowor Cnltlvatlon wHh 

’ * M. ta BMMn <U la SodHl d'Ei>coufasm«it « 

Mt Half-Year, Vol 119, No. a, pp. 35a-357- f"** TTmiteandt 

A. B^cS^r^£»^‘2^^ue\h<^ in Paris and explains tW 

«*«.=, <4 u. >a»..y »■*»• “»*' ‘ 

• . . - A. fnalc 


A aescnpuwu, TT*— -o — — 

account of its performance at the Bourges trials. 


(x) See No. 400, B, April 1913. 
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. lew PAtoBte for Agrienttuial Maohm*, and impUmenta 

“0«s in , 

* 59 532 » 45 « (Austria). Outfit for double engine system of ploughing 

59539r 45 « (Austria). Motor with verUcally adjustable steering wheel nr« , 

iih a coulter flange, nmnmg on the unploughed land ^ wheel, provided 

5,53;, ,5 - (Austria). Apparatus for tilling thr soil,«ith reiving aUta Mounted 
iiqoely on a shaft. 

59538, 45 fl (Austria). Tum-wrest plough. 

59331,2 a (Switrerland), Automatic device for turning and fling the working parts of 
lultiple plouj^. 

450 965 (Fra““)- Hore-carriage for ploughs, on two or three wheels, with the beam below 
K axle of the side wheels. 

^51 372 {France). Implements for motor ploughs. 

259 163, 45 « (Germany). Apparatus running on rails, especiaUy tum-wrest plough for 
larket gardens. 

259 1 ^ 5 ’ 45 <* (Germany). Subsoil loosaier for ploughs. 

259 083, 45 a (Germany). Hoang outfit for tilUng machines, with hoes fastened by means of 
itermediate parts to separate disks. 


259 085, 45 « (Germany). Apparatus for tiUing the soil with several implements mounted 
E a revolving axle and working successively. 

259 260, 45 a (Germany). Motor plough with driving wheel running in the furrow behind 
he plough shares. 

2057 (England). Self-propelled tractor. 

16 160 (Enis^and). Power-driven tillage machine. 

4930 (England). Motor plough. 

1056 532 (United States). Plough lift for gang ploughs. 

1 056 53 1 (United States). Plough lift for gang plou^. 

58970, 45 a (Austria). Spring-tooth cultivator, with teeth working in the wheel mts. 

59 587, z fl) (Switzerland). Cylinder for field and pasture rollers. 

59 332, 2 a (Switzerland). Ribbed roller clod-crusher. 

1056514 (United States). Rotary harrow. 

450871 (France). Apparatus for cleaning rotary harrows. 

4 Si 393 (France), Spring tine cultivator. 

58975, 45 a (Austria). Manure coverer for ploughs, which by a swinging movement re- 
ives the manure from the coulter and share-point. 

59 269,45 « (Austria). Manure distributor for machine dibbles. 

59 271,45 0 (Austria). Manure distributor. 

1056 577 (United States). Guano distributor. 

59 273i45 fl (Austria). Potato jdanter. 

259 261, 45 b (Gennany). Multiple-furrow potato-planter, with chain of cups under hopper, 
1898 (En^and). Drill for turnip and other seeds. 

58 987* 45 ft (Austria). Crass mower with reaping attachmait. 

^8 973 i 45 ft (Austria). Machine for binding straw, hay, etc. 

59 400, 45 6 (Austria). Apparatt^ for lowering the sheaves, in reapers. 

59 792,2 fi (Switzerland). Cutting apparatus for mowers and reapers. 

451 537 (Prance). Reaper. 

2854 (England). Mowing machine. 

1056 122 (United States). Mower attachment. 

259386,45c (Germany).BIbwerwithverticaUy adjustable finger diskandhorizonteUjvevol- 

“S knives and carrier arms. 



' r . .^- ._. ..^.v,„ ^ 

5 j 412/45 ft mmm ot^^WkA -mkr nmfSa^ %lim,tlie 

of w&di are driven by pianet gearing ^thoentre whe^^moatited on »ittg)orts. 

5$ 474, 43 ft* (^tetria). EVbato lifter with apparatus l6r deporiting crop. 

59 55fi» 2 c {Switzerland). Drum hay tedder vdth ezcentric gearing for the tine shafi 
45* 673 (Prance). Kay take. 

7 ^666^ {united States). Gr^ hamster. 

59 266,45 ft (Ad&tria). Apparatus for cleaning seeds and the like, 'with endless sct^q 
placea over each other. 

59 535i 45 ft (Ajstria). Straw elevator. 

732 - Helm* 5 *A 0 ( 01 IUitie Feeder {i).--!Uustnert» Landwirisehaftliche ZeUnn-^Ytsty. 
No. 33, p. Z18. Berlin, March xg, 19x3. 

With the apparatus shown in the annexed ^ure there is no danger tlia 
the pigs can soil their food. The feeding troughs are dosed on bothside 
by iron covers (b) which have to be raised by the jags when they take tba 



food ; (a) is a moveable cover ; (c) the adjusting lever, and (i\ the shaft wit 
chains for moving the boards. This automatic feeder is refilled every fit 
days with the required amount of food. 

733 - An Apparatus (or Dryillg Cotton. -- AgricmUural News, Vol. XI.No.z; 

p. 405. Barbadoa, Detcmbff 31, 19x2. 

The accompanying photographs (i) show a new apparatus for cotta 
drying, which differs in its system from those hitherto used for the puipos 
in St, 'Wncent by its simplidty and the case by wMch drying operations ca 
be effected even d uring wet weather. The system was devised by Mr. C. C 
Hazell,ofSt\^ncentandcomprise8adrytag rack on wheels. Thecatscai 
be mo^ easily ; tiicir length is 13 ft., their width 3^-7 
8 ft. 4 in. They hold seven trays each 5 inches deep running the wlio< 


(x) For esperimente in feeding with atttOOuidC dtttribntels «ce No, 1606, ^ 
19x2*110. 283, B. Matirii i9t3 ; had Nb. fts ibove. . 

(x) 'Atete were khidly ptooed at o»r dbpOBal by Mr. W. N. Bendi. ( 
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jugth aid iwidth of the car; the bottoms of the tray are made of % inch 
netting, so that the air passes easily through the cotton. As 
|je cars rtm on rails both inside and outside of the drying house, moving 
requires little labour. When the cars are inside the house, the 
otton is protected form the weather by the device of covering the outside end 
ifeach It^ding car wth galvanized iron sheeting, whi<^ exactly fits the 
jit Bpuofe in Ihc wall when the car is pushed home. 

IKg. I. shows the car when drawn, out, while fig. 2 give?! the whcde appa- 
atus- 


RURAIv KGONOMICS. 


134 - The Installation and Aeeoonts a Large English Dairy Farm. — The 

pfoduction of Clean Milk on Two Large Dairy Farms. — The Joumai of the Board of 


Airic*Uti*r», VoU 19, No. ii, pp. London, February, 1913. 

The Keknscott herd of pure-bred dairy ShoTt-honi.s is said to be the 
largest in the country, and the system on which it is kept is admirable. 
The owners farm an area of 2 144 acres in contiguous holdings in Oxford- 
shire, Gloucestershire, Wiltshire, Over 200 cows are kept, and the 
milk is sent daily to London, In IQ09, aU cows and heifers in milk were 
tested for tuberculosis, and ^nce that year the stock has been tested an- 
nually. So far only eight animals have reacted and six of these were stock 
not bred at Kelmscsott. No cow that reacts is allowed to contribute to* 
the milk supply. In order to ensure the purity of the milk great care is 
taken that the hands and clothes of the milkeis should be scrupulously 
idean. During most of the year, the cows are groomed before milking 
and the udders washed. The tails, udders and hind quarters are kept clip- 


ped • and the cowhouses are clean and well-ventilated. 

Tlie milk is not pasteurized, but simply cooled to 38° F. Although many 
milking machines are in use on the sunoimding farms, they have not been 
adopted at Kelmscott, where all the milking is done by hand. 

The Wagies are relatively high ; Messrs. Hobbs pay a day labourer from 
Oct. I to Sept. 30, 15s 4 d without cottage) the average weekly wages 
of an Oxfordshire labourer are 13s), or with harvest money, cottage (if 
provided), exte, etc., i 6 s 4^; an under-carter’s ^ges at ^ 

17s iadudii^ lodging at is per week, a ^ 

teckoiSg IS 6<i a week for cottage and garden. Tie s cottages are 
of an exceptionally good class ; the total number of tte s is im. 

The^tions f^ to the cows vary greatly accoring to the va « of the 
iifferent feeding stuffe but the Mowmg tables indicate average feed . 


Winter. 

3 lbs. dried gratts, 

3 Itss. mixed bean meal and oat meal, ^ 
3 »». cot^, ?pya b^ dairy cake mix . 
^ fts. per day fw thirty weeks. 


94 « 




Sufiimer. 

a lbs, cotton cake. 

I lbs. soya bean cab^ 

1 ibs. dairy cake, 

4 tbs. per day so ioog as tbe animal gites t gals. <M]y, 

iiage milk yield per cow for the three years ending Septemb< 
30, 1911, was for 134 cows 6015 lbs., this being the low^taverage for man 
years owing to the summer drot^ht. The average yield per cow for iqi 
was 6 330 lbs, and for 1909, 6500 lbs. The average ^deld of an average fan 
cowin Great Britain is perhaps 4 500 lbs. 

|f 4 | The average yearly expenditure of recent 3^rs has been 
6s lod. Messrs. Hobbs have made the following estimate of the cost o{; 
herd of 40 dairy cows kept on their system. 

Estimated Cost of Herd of 40 Dairy Cows. 

Food. £ s d 

Glaring, i % acres per cow =« 50 aores at 30 r .... . 75 0 0 

Rates at s/6 in £ 9 76 

Alter feed, 1 34 acres pes cow = 50 acresat 6s 15 00 

« 50 tons at 405 too 0 0 

56 ibs. mangolds per day per cow for 210 days » 5 ^ teas 

X ** at 5 $ 32 10 0 

6 d per cow per day feeding stuffs, 210 days £5 5’ od 
234* B ** 9ob£o 18s gd 

£6 32 9^X40=2247 10 0 

Attendance. 

Tbirty weeks, i^ter 99 00 

Fonrteen wedbSf 29 80 

Milk cart, h<ase and driver 40 00 

Depredation in valne of cow per year, £ z 40 00 

lenses in death, abortion and veterinary expenses. ... 40 0 0 

Expense <rf bull 3* per cow ♦ * • • 0 ® 

Dp keep of dairy utensils 5* ^0 ° ^ 

Total ... £ 767 ^5 6 

Per cow . > • £ 19 3 w 

Frodnee per cow : 600 gait m|lk at 8 . *0 0 ° 

Value <rf caM » iQ ° 

£ 22 10 0 

£ 19 3 

(gross profit) ... £ 3 ^ ^ 

To Kirilway Company: csiriage ol ndlk, fioopSosis at i4 

„ 2 10 ^ 

per gallan . ^ ^ — 
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Bwftam Onitom »- voi. uu. no. i,6, 

pp. I/Midoa, March 8, 1913. ^ 

More than 10000 acres of land in the neighbourhood of Evesham are 
^pied ^ market ^rdens, wMch are, with few exceptions, leased to 
oants. Tlie great extension and the flourishing condition of this inten- 
se cultivation are due, in addition to other circumstance, to the system 
: tenure obtammg m that district. This system, entitled the Evesham 
tistom, allows the tenant to pass his lease on to a third pajty, on payment 
[a sum as (^pensation for improvements to the ground and the expen- 
js incurred in planting , the new tenant, with the consent of the owner, 
Lbes over the land on the same conditions as the former tenant. 

The tenant is thus able to give up, at any season of the year, and 
ienever he wishes, the whole, or a potion, of his land to another tenant 
nd incurs no risk by so doing. 


He is also empowered to hand over part of the market garden to his 
rown-up 3or.s, as soon as they are capable of managing the business. 

Owing to the short period of time which elapses between the giving of 
be notice to quit and the incoming of the new tenant, it is impossible for 
he old tenant to exhaust the lard and thus decrease its value. Further, 
yen if he had a longer time at his disposal, it would be to his own 
jterest to keep the market garden in the best possible condition, for the 
pmpensation which he receives at the dose of his tenancy is based upon 
|ie condition of the land at that time. 

The owner of the land is thus relieved of the necessity of compensat- 
» the outgoing tenant for improvements or planting ; and is saved the 
;t and frequent litigation entailed by the often difficult matter of 
luation.. This system also greatly diminishes the risk of not finding 
new tenant withm a given time. 

Hie writer gives a brief summary of the provisions of the “Market Gar- 
ners' Compensation Acts 


6 - Reorgtnbation of Agricultural Land Tenure in Russia. - hitter, h. pto- 
grts de r Agriculture russe. — de la SodUi d'Encout element pour I' Industrie 

mtionale, Year 1x2, No. i, pp. 133- 1 + 6 . Paris, January 1913. 

The Imperial Decree of February 19, 1861, had ^ven the rural popda- 
)ii perpetual holding 294 150 00^ acres of land ; of this quantity 
|2 875 000 acres was the property of the communes, and $1 275 000 acres 
tiasted of family hereditary holdings. Ir. no case were the grants of land 
ade to individual farmers, but always to the commune, which had then 
> distribute the laud among the various families. 

In this distributi<m the laud was classified according to its quality 
■d to its distance from the village, and from each cla^ a plot was given 
^ch villager to cultivate. At every new redistribution of the land ren- 
ted necessary by the growth of population, the number of classes ^ 
^ed ; this naturally gave rise to an ever increasing subdivision ot tne 
\nth all its attendant evils. 

Qc March 30, 1905, the Czar of Russia appointed a JUtiTrpi+ 

the object of discussing and proposing measures inten 0 
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the c(^ctive ptoperty of the eommunes into ^vatte frt>|)erty 
peasants. An Imperial Decree of November 3, eamnerated tl 

peasants frota the payment of arreais after January for the m 

chase of Imid. 

ThS same decree authorised the Peasant's Rink founded in 
to adyance peasants up to ^ pfer cent, of the value of their properties i 
an amrntimtion interest of 4 %pei cent, for 55 %yeais. Id. August iw 
this Bank was antrosted with the task of selling about 5 00^000 acres ( 
crown lands to the peasants. A further decree of October 5, 1908, penaitte, 
peasants to possess land in diSeren t conundnes. Lastly the law of Jutiei4 191 
reco^zed the right of every peasant to becmne proprietor of his share c 
the communal property, and every commune obtained the right of cou 
verting the whole of its property into private properties. 

In order to cany out in practice the new org^i^tion of landed p 
petty, the Central Committee for Agricultural Organisation wasinstituted 
train the necessary local authorities and to guide them in their work. ThJ 
Ibcal authorities Were appointed by Decree of Match 4, tgobundertheuaj 
of J^coltural Commissions, in the various governments and distric 
They were composed of Government officials and of repieseutath 
of the Zemstvos, the nobility and the peasantry. At present upwai 
of 6000 persons are working on the commissions in 47 goverrmen 
The surveyors engaged in the division of lands number 2730, m 
2723 assistant surveyors. Between 1907 and 1911, 90690 commun 
sent in to the agricultural commission their request for the reorgani? 
tion of the cop.ditiops of land tenure, and the surveys of 29 080 000 aci 
in 30431 communes have been made. 

In the reorganisation of the land ed property a distinction has to be ma 
between the inffividual and the collective agricultural reoiganisation. T 
former deals wiHi the total abolition of collective ownership and it? transfc 
mation into private property, uniting the several plots belon^ng to one own* 
the latter proposes only to diimnish somewhat the evils arising from a t 
mmute subdivision of ooUetive property by creating new hamlets on ot 
lying lands and by dividing the communes con^tiug of several villages in 
sevetai independent communes. Since 1907 the number of small ind 
pendent landowness has increased by 654 550. For the reorgarisatior. 
collective jmsperties, which is only a tranritory step towards the cmatii 
of private jnroperty, the plans referring to 7450314 acres of land 
been appit^Ved by the inhabitants of the communes concerned. 

Since 1906 the agricultural commissions have rented out 12 22925 
adtes <rf State liands as small farms, and s<^d 887 851 acres to 57 293 
saUts. The Peasant's Bank has bought, through the agency of the ^ 
missirm, 13 981 544 acres of land from the large fcmdormers with 

of Selling them as small farms. In order to facilitate the purcha^ 

such farms by tibe peasants, tiie State grants them loans up to 150 ^ 

{£15 17s 6d), repayable in 10 years without interest, and 
lOoViVes {£10 xxs 8d). Up to Janttaty i, the Commisrion had 
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tljepeasantry 147 670 such loans, amounting to 

lubsidies amounting to £91498. ^ 


, and 32100 


- Uss 0* Aiea due to Setting out Roads and Ditches in the Rearranuement 

‘ of Properties. Kmsler m Undwirtschmche Zeitschrift fur die RhHnpromnz 

3'5-3-6. Boon, April 


After a short review of the origin of the parceUing of fields and of the 
Megoentsenntude called in Germany “ Hurzwang ”(i) on, the object and 
portance of the rearrangement of fields and the creation of a new network 
roads, the writer combats the opinion that through the makitig of new 
ids and ditches too much land would be lost for agricultural purposes. 
i calculat^, on the basis of the plans for the rearrangement of properties 
the districts of Trefenbach, Kraftsolms, Ebeisgons and H^msheim, the 
oount of land which the setting out of new roads and ditches would take 
om the land at present utihzed. 


In this calculation he assumes that the injury caused by the excessive 
vision of the fields is equivalent to the loss of a strip 18 inches wide for 
jery plot of arable land and to one 10 inches wide for every plot of mead ow ; 
lis loss is caused by the boundary furrow not being utilized, by the lower 
rid of the boundaries owing to imperfect manuring and to stagnation of 
ater, and by the area occupied by the temporary roads. Considering the 
.dvantages of the new plans (Establishment of boundary stones, straight 
oimdary furrows, careful and uniform manuring and tilling, abolition of 
anporary roads), the breadth of the boundary funow of the new arable 
eli and of the meadows is reduced by 2 inches, 

Tlae plots of large proprietors or of associations, which, on account of 
teir various sizes, would interfere with the formation of a just average, 
ftve been omitted from the calculation. The writer, however, includes in 
tthe area required for the drainage and smaller irrigation ditches, notwith- 
[tanding the fact that the value of these areas is abundantly recouped by 
k adjoining meadow plots owing to the improvement due to the making 
If the ditches (See table). 

The table shows that the area required for tlte new toads and ditches 
almost exclusively supplied by the unutiha^ old boundaries. The three 
stricts of Tiefenbach, Kraftsolms and Ebersgons are situated in a very 
aeven re^on, and require a close network of roads that occupy a good deal 
i space, while Hornsheim lies ou flat land; consequently results are more 
ivonrable here than in the other districts. 

Naturally tiie result is always much influenced by the greater or less 
vision of the fields, or in other words by the greater or less extent of 

f rrangem^t that has to be done. In view of further subdivision among 
beiis, the lai^er plans were divided in this rearrangement into smaller 
Snot exceeding an average of half an acre in extent; and as a basis 


(U''Flt™ang» ia that servitude which, owing to the division of prop^ies. 
all ownets to cultivate the same crops as their neighbours. 




Kmnbet of tefore tlie nanaageowat 

Total am of these 

Area oocapied br the old loads and ditcbes 

Area occopfcd by the mw raads and dltdies 

fixceaa of area requited by the new roads and etches . 
Above excess in petcentage of total aiea 


KnmbetandannQfptotibeloDs^ tola^ ptopiieton, assodatkxiSt etc. 

Area occupied by roads and ditches in above plots . 

Am tenadning for the other plots. 

Iftmbtx and am cl old cultivated plotsi, not Inclndh^ above {dots. , 
Avet^ am of plots 


?-3% 

«t6— 194.J acres 


AVaage breadth . 

iSoasber and am of old tneadow plena not Inctoding atuve plots. . 


Lvemge am of plots. 


InntiHaed area \ meadow land 


fumber of new aiable {dots 

iveme kngth of sew arable ^ots (t) . . 
lumber of new meadow jdota. . . . . ^ . 


kvoage length of new mendow plots (ly. . 


(293-att‘ + i64tt.)Xi7.? 
4 930 « 53,] aao 


(131.S ft + 22 ft) X 9^ i 
21^0 — acres 


311 + 6^-54.3 acre 


328 ft 

360.8 

XiJ6 + :.8i-iS^«® 


if the old nantifiacd area thcfc remahts tbua for roads and ^Mws. 

txtent atm reqidnd 

wrai»iri*f of am subject to c o utrt b uth m , 


M In the new plotnttcM la ao boundary itr^ kft aphist the toadk 
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K»fteoli^ 

Ebengflna 

BSnulidni 

7800 

7100 

* 6256 , 

983^ «cref 

897 aero 

acre 

3 &£ aaci 

32.1 aao 

334 acre 

85.3 aCMf 

867 aero 

89.7 acre 

70^ acfei 

363 acres 

56.3800 

7-2% 

6 - 34 % 

4.7% 

1030-2674 aero 

260— iw acres 

806—103.8 acre 

19.3 acna 

10.6 acres 

4,94 acre 

517 aero 

46.2 acres 

514 aero 

^ 440— 538.7 aero 

5 100—543.6 acre 

4330—914.3 acre 

0.121 acK . 

0.106 aae 

0.209 acre 

328 ft 

278.8 ft. 

360.8 ft 

l6.t ft 

164 ft 

24.6 ft 

8310— 143.3 aero 

1 740—143.3 aero 

900— 13140 acre 

(X063 acre 

0.082 acre 

D.104 acre 

98.8 ft. 

196.8 ft 

i9ojB ft 

20.3 ft 

18.0 ft 

22.9 ft. 

L + 164 ft) X 17.7 in. X 

(278,8 ft + 164 ft) X 17.7 in. X 

(360.8 ft 4 24.6 ft) X 17.7 in. 

4 440 - 51.9 aero 

5100 a 51,03 acre 

X 4 350 — 59.31 acre 

ft + 19.7 ft) A 9 j8 llL X 

(196.8 ft 4 18 ft.) X 9.8 lo. X 

(190.8 ft. 4 22,9 ft) X 9.8 ia 

8 31D M 642 aero 

1 740 a 679 acre 

X 900 a 371 acre 

:4464a 38.3 aero 

51.03 4* 679 - 38.02 

59.31 4 3.71 a 634W acre 

820 

1210 

1140 

» 3 ^ ft. 

393.6 ft 

4264 ft 

330 

480 V 

280 

26*4 ft. 

295.2 ft. 

328 ft. 

U 15.7 in. X 820 a 974 00. 

393JS ft. X i5.7in.X 1 2ioai4.33 ac. 

4264ft Xi5.7in.x1 140- 14.38 ac. 

L X 74 in. X 330 a 1,38 ac. 

8954 ft. X 7.9 in. X 480 - 2.13 ao* 

528 ft X 7.9 in. X 280 - r.58 ac. 

■74 + I.38a IJ.13 Bcrci 

14.33 4 2.13 ” 1646 acre 

14.58 4 1.38 - 15.96 MfO 

47.2 acrea 

41.56 acre 

47j 05 acre 

443 aero 

4,65 acre 

4.35 acre* 

0^5% 

0.68% 

0.37% 
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for the calculation of the area required for roads, instead of the 
of large plot?^ the number of the ones was taken. By this mp. , 

the objection that owing to future divisions of property afiiong 
ritors farther boundaries will become necessary and thus diminish the fe 
vourable results obtained, cannot be raised. 

73S ~ A Mod«l &proveiii«it with Ronndtog-np Holdings in the Tnoi ^ 

Zazz.es, yznos io Witner Lan^iisd^i^iitlu Zeitung, Year 63, No> 3a, pp ' ^ 
and 385. VienAi, April 19, 1913. 

A description of the cultivation conditions of a fen before and aftp 
improvement and the rounding«up of the holdings. Cost of drainage aaj 
of laying down new pastures, hlap of the district before and after the i?* 
arrangement. 

• 

739 - Tko Shtro System in the ItaUui Frevlnee of Aquila (Abniuiji. - crisc 

PoiimK) in L^Agricoltura lUdiana, Series 4, Year 9, Put 6, pp. 166-169, Pis 
March 31, rgry. 

The writer deals with the Share System contracts obtainmg in the prc 
viuce of Aquila: length of lease and terms notice; the sharing of the fire 
and drculating capital and of the produce between the lessor and the less« 
the obligations of the lessee and the grants made by the lessor. 

740 <- A J(Ani Labour and Tariff OoatEaot botween the Proprietor and hii Labounu 

Zessner, H. K. in Wiener LandwMschafttUhe Zeitung, Year 63, No. 29, pp. 551.353 
Vienna, April, 9, 1913- 

The importance of the joint oonttaqt and its suitability to the reqd 
lements of farm management. Example of such a contract, which deal 
chiefly with the fallowmg matters: relations between landowner and 
labourer's representative, the manageipent by a labourer’s committe 
of the labourers' sawigsbank and benefit chib (tariff of fines), the divisioi 
of the labourers into classes, the permanence of their posts, obligatiotiti 
work, the fixing of the wages and their amount. 

i 

741 ‘ Goft of HarTMting in 1911 and 1912. — girakd, henry in Suiuan ^ j 
Soeietd d’EiutmragemetU pour Industrie fiaHonaU,Y^ zzi, No. 4,PP> SSl'SS? M 
Deoesn^er zpiR. 

A compwisoa between tiie cost of harvesting wheat and oats brveslj 
in 1911 and 1912 on the Bertrandfosse estate at PlaiUy, France. 


Pinal data (per acre) : 

1911 

£ s d £ s 

Cost oi reaping by hand and btading .... — 14 8 ^^ " ^3 ^ 

Coat of machine reaping — 9 2 — 97 

Caitisg expenses — M ^ - i5 * 

Average general expenses 1 St i 5 S 
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. pe Cp^vitlwi of Small HQUings in the Depar^nt ol Ardeehe in Franea. 

Bxn^ \si BuUelin dt la SoaHi d^Encourragmtnt P(mrPInclustrienationaU,Ycai iia^ 
U<?. 9 Q"ii 3 - Paris, January 1913. 

A, description of about 10 well-nianaged small holdings of from 5 to 
.acres in e:rtent, situated on the rocky eastern slopes of the Ce venues, 
lief Mrtstries practised : silkworm-rearing, cultivation of vines and fruit 
^ (peaches, plums, figs, cherries), and market gardening. 


AGRICUWURAIv INDUSTRIES. 


,3 - Nev Method ol Freeing MUkfrom Germs. — i,obeck, o. in Moikeui^ZeUmg, 

Year 23, No. 14, pp. 157-158. Berlin, April 5, 19*3. * 

The writer points out the disadvantages of pasteurizing and sterili- 
ng milk and describes a new method of freeing the latter from micro- 
ganisms. This consists in pouring the milk from the pails into a pressure 
lamber, where it is subjected by a pump to a pressure of 4 atmospheres, 
len heating it as a fine spray indirectly for some seconds in a sterilizer 
; a temperature of 73 to 750 C. (163 to 167*^ E.), and immediately cooling 
, The advantage of this method over those hitherto employed consists in 
le fact that the pathogenic milk flora is thereby destroyed without the 
lilk having undergone any change, as far as chemical tests show. It retains 
le properties of raw milk and can be used for cheese-making. Milk so 
eated keeps twice as long as fresh milk, and on coagulation there is but 
ttle difference in the taste. 


44 - The Manufaeture of Butter lor Storage. - Rogers, n. thcmpson, s. c' 
and Keuhley, J> R, U. S. Department of AgriaiUure, Bureau of Animal Industry, 
Bulletin No. 148, pp. 27. Washington, 1912- 

The long annual period of low production of butter in the United 
States has made it necessary, in order to ensure a fairly uniform supply, to 
tore lai^e quantities during the short season when the production exceeds 
he demand, which is in the spring and early summer months. In, May, 
iune and the early part of July there is agtive buying for storage. This 
eason is followed by a few months in which the supply and the dei^nd are 
learly equal, while in the winter there is a decided scarcity of fresh butter. 

Blitter may be held in storage from May to April, a penodof ii months, 

ilthough the average time is probably only 8 or 9 months. Unrier 
donal conditions, dealers may have kept butter over a year, u s is 


usually done at a heavy loss. , 

An insignificant quantity is kept in small toms m f ^"SeratoR, mm y 
by an an ice^salt system at 20<>-25" F., but the bulk ® , 

f great trade centres in large warehouses at tempemtures of o" F. and 

[ All butter changes slowly in storage, even at ’ 

ho»F, the waxy texture of the fresh butter 

is kot evident, however, except on very long storage, and is not a fac 
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irliiclisoin^tiines become so objectionable as to tnateii^y lessen the 
ket value of the product. TQie cause of this dauge has not been detJ 
turned with any certainty, but it is not due to the temperature, as it (x^ 
in butter kept at higher temperatures. The most common alterata(^ 
the occurence of the so-called “storage flavour** ; this only appears in oM 
butter. Fishy flavour may be found in butter originally of the higW 
<piality and much detracts from its market value. 

Though the exact cause of these flavours has not been discovered 
•certain factors which may influence or accelerate their development haw 
been pointed out in previous publications of the Ddry Division. 
importance of the acidity of the cream at the time of churning, and the nos 
sibility of making butter of superior keeping quality by limiting the additi 
has b^n especially emphasized in the latter. It was o^erved in the exaid 
nation of 259 samples of experimental butter of known acidity, that of ir 
samples from cream having an acidity of below 0.3 per cent., only 2 ie 
I. 5 per cent., were marked Ashy ; while of 122 samples having an aciditj 
^f 0.3 per cent, or over, 60, or 49.20 per cent,, were fishy. 

The probable nature of the relation of s^ddity to clmge in flavour has 
been discussed in previous bulletins of the Washington Bureau of Auimal 
Industry. It is evident that, to make butter of good keeping quality, any 
treatment that increases the chemical instability of the product should 
he avoided. Butter of good quality can be made from sweet pasteurized 
^am and the deteriorating influence of the add is thus eliminated. 

Advantage has been taken of this fact by the Navy Departmeut i 
the United States, which has found it expedient for several years toprociae 
^d store a year’s supply of butter during the period of heavy production. 
The butter was made 60m pasteurized sweet cream and pack^ in hermeti- 
cally sealed tm cans under the supervision of, and according to specifi- 
^tions prepared by, the Dairy IHvidoh of the Department of AgricultuieJ 

The Navy butter for 1909, 1910, and rgir kept excellently and provH 
the ^ffidency of the method used in making arid paclring it. 

The scoring of samples of butter contained in three series of cai 
and’preserved in a simflar maarfer for 8 months in 2909, 1910, and 1911 w 
as follows : 


Tabus I. 


Tl»r 

Lftmtt odcbtai 

fCOTt 

! 

1 Aretasie mre after 
•teriiif 

Aveiagc 
pcduti lost 
in storage 

j 

J909 

94 * 9 *. 

90.90 

4.OZ 

X9ZO . . . . 

94.73 j 

91.75 1 

2.98 

• . 

« ^ 

• . ■ 4 - 

94-75 • 

- 91.37 ■■ ' 

2.38 
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OneaeameryiR^pwanitted, byspedal con tract, to d««gard the add- 

ty and pa^teunzation requirements of the spedfications and to increase 
jie water^tot to 15.5 per cent, on a guarantee that the butter would 
core 90 after bemgheldin storage for 8 months. This butter was made from 
inpasteurized «eam and an addity of about 0.56 per cent was developed; 
lie methods of packing, shipping and storing were the ^ame as at other 
jeamcries having extracts for Navy batter. On comparing this result 
jdth the results obt^ed by the Creameries working und^r the prescribed 
jrecautions and taking one vdneh represents medium conditions, we find 
1 difference of only 0.49 points in the score at the time of packing, while 
ifter being held in storage the difference amounts to 5.08 in favour of the 
butter made irom pasteurized sweet cream. 

Other experiments were made in 1910 in three creameries in the vid- 
jiity of Owatonna, llfinn., in order to demonstrate the feasibility of butter 
lealers having butter made expressly for storage. The three creameries 
idopted different methods ; A made butter from unpasteurized ripened 
3’eani ; B pasteurized the cream, added a starter and ripened the cream in 
the usual way ; C pasteurized the cream, cooled it at once and used no star- 
ter. The results, which are ^ven in the foUo^g table, show the latter 
nethod to have been the most satisfactory. 


Tabi,e II. 


Cbancter of erenm 

Number 

of 

churnings 

. 

Avenge 

score 

of 

fre^ butter 

Stonge 

tempeiatuK 

"F, 

Number 

of 

tubs scored 

Areruge 

score after 
Stonge 




1 ! 

0 

L 

18 

87.33 

w ripened cream 

18 

92-33 ' 

.0 

18 

86.94 



1 

1 ” 

12 

86.33 



s 

' 0 
i 

30 

91.20 

steurized ripened cream . . 

30 

93 35 ' 

) 10 

i 

30 ^ 

90.28 



1 

1 20 

*7 

88.47 




( ® 

18 

92.36 

uteorized unripened cream . 

(i) 17 

9294 

1 10 

18 

91.91 




( 20 

1 

12 

91.41 


Ill Not iodiiaiig ODe churning which wes n ot 9xnd before storage. 


i In 19U, a similar arrangement was made with the ^me ^|» y 

|d butter was made for storage at two creamenes, D and E. TUus 
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difieient systems were followed, and the results were always m favoui 
losing sweet pasteuibed cream. 

Table III. 



. rtf <nveet cream butter is evident in 

2n its otigmal conditicm, and the aim- 
tmifonmty, tne sngni caous flavouis. This butter r 

.« « «« ««» 

“ . . 

months at o** F. . ^ difference betvi 

are wellseen in Table TV. in stored butterisin a 

eralSTdi^^P^^^' 2 tempel 

s— ?rbrs;sss-^su«.. 
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Tabi,® IV. 


1 

Kind of batter 

Pdsti lost after stonfs 

Stored 

at 

o*P. 

Stored 

at 

I 0 » P. 

t 

stored 

at 

so* P. 

at Crewn batter — Creamery A 

5-0 

•5-3 

5-8 

> 1 » — » D 

1-7 

4-1 

3-3 

,1 1 all samples 

3.2 

4.6 

4,8 

istfurised ripened cream — Cieainety B 

2.2 

30 

5-1 

1 ■ • — » E 

1.7 

3-6 

4.0 

1 1 » all samples, 

2.0 

3-3 

4.6 

istemized luuipened cream Creamery C 

0.6 

1.0 

1-5 

1 » » — 1 D 

0.4 

I.O 

1.6 

1 1 ■ all samples 

0-5 

1.0J 

1.6 


ts- The Hew Waim-Ohamber Method ol Making "Gtana” Cheese (i). — 
OuvA) 1 a. in II CasHiUio Moderno, Year 6, No, 6, p, 85, Piacenza^ March 15, 19x3 
During the last few years, the best-known investigators of the problems 
elating to cheese-making (Spallanzani, Gorini and !?asoetti) have been 
rying to solve an important question in the mamifacture of “ Graua " 
iese, namely to find a method of preventing the curd swelhng with- 
tit the loss of its characteristic appearance and flavour. The idea fol- 
Dwed was to regulate the fermentation taking place during ripening; to this 
nd the selected ferments of Professors Gorini and Fascetti have come 
nto use and into the trade. These ferments, if used according^ to the 
nstnictions given by their preparers, have the property of hindering the 
ievelopment of the injurious ferments which affect the milk before and 
Tiring the making of the cheese. 

The new method has been proposed by Prof. Samarani of the Roj^l 
Jheese-Making Experiment Station at lyodi ; it consists in promo^g the 
ievelopment of selected ferments through the action of a warm chamber, 
giving them an absolute predominace in the fermentation process. 
The method is practised as follows : . u 1 

1 ) The filtered milk is cooled in a refrigerator to a tem^rature below 
!“ C. (64 y„o F.), -when it is placed in metal basins to let the cream nse , 
«se basins, which must not be of polished copper, are immerse m ^ 
Tt always at a temperature below i8»C. By this treatment the milk 




(i) See also No. 588, B. Jlay ign- 
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descends intd’tBilftikttler without any natural fermentation taking 
and it tetains its natuial acidity undban^, ' 

a) Before the addition of tbs rennet, the selected lactic ferments flad 
badlH) ate added to the milk in the proportion of i per looo by volum, 
these micro-oj^nisms possess the maidmum fermentative power (virulenci 
obtained by growing them in a suitable steriliaed liquid prepared on a has 
of peptone and lactose neutralized with carbonate of lime. To ensure vier 
ous action, fres^ ferment should be added regularly, without interruptio 
at 24 hours interval, and developed at a temperature of 32 to 350c. (qq | 
95^.). Before each ferment is used the quantitynecessary for the succeejjj^ 
inoctdation is set apart in the proportion of 5 per cent. 

3) The form, on leaving the boiler, passes into a warm chamber 
37 to 400C. (99 to 1040 F.),the optimum temperature for the development] 
the badllus forms of hctic ferments; here it remains for 12 to 14 hou^ 
Until the lactic fermentation is complete ; this is^ recognized by the pi; 
tidty of the curd. 

The experiments undertaken by Prof. Samarani have begun favourab: 
since about forty forms of Grana, which have been partly made from cent 
fugated milk, j. e, with milk whidiis dif&cult to work, have been kept dnri; 
the summer months without signs of swelling. 

Before, however, passing a definite judgment, it is necessary to m 
two years longer and then careMy examine the qualities of cheese ma( 
accoidmg to the new warm-chamber method. 


746-“ Bwikroto** Ch6«M (i). — TeichKRT, KubtIq MoUurti- ZHiun^, Year 27, No.s 
4S9-490. HUdeaheiia, Apdl 4, 1913. 

The writer has of late examined many bankrote ” Bmmental at 
Mimstex cheeses, and has ascertained that their condition is not diie 1 
bacteria. If such cheeses ate grated to a powder and the latter is mire 
with an alcoholic solution of phlorogludn in hydrochloric add, a red disd 
oration is seen. The cheese rinds showed a very strong reaction, whi<j 
decreased as the centre of the cheese was approached , Cheeses which w 
not afiected gave no red reaction with phloroglucm and hydrochlfl 
add. The writer, therefor^ condudes that the red colour is principa 
due to the sap of the wood 01 the shelves having penetrated into the chee 
placed upon them. Cheese-shelves made of wMte spruce wood impart 
the characteristic deep brown-red colour to the cheeses stored upon the 

747 ■ »• Mfowfloia of ftiltoa mm. - Pwovai., J. and IMason, G. mm 
in The Jwmat of AfricuUura Science, Vd. V, Part 2,pp. 322-229 + figs- CamM 
l&rcb iQt3. . . 

After a description of the methods ;ado|^ in the investigati^r 
detailed account is ^ven of the micro-oiganisms found in ^Iton chees 
The number of these is large in fresh cheese (i 000-3000 miUion per gia 


(x) ThU epithet U applied to diceKs in which the rind has asBumed a 
Qotow qTom km% itorage oa damp shdves. The cdour la quite dstiact frotn ^ 
with Uie pU(Wpgtttdii reaction. 
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. tiie fiist Tpeek), but thSIfe is a gradual fall in the numbeia up to the time 
^peness (XOO to 150 days old), when 50 to 100 millions only are found. 

^ve characteristic organisms were found in all Stilton cheeses ex- 
fliaed, viz i i) Streptococcus ladicus, 2) a short-rod form of Bs. acidi 
dicif 3) ^ spedes of Tyrothrix, 4) Penicillium glaucum, and 5) a round form 
ferula, sometimes accompanied or replaced by an oval {pnn. 

,8 . The CatOe Market and Cattle Trade at U ViUette in 1912 ( 1 ). — Rolun 
in Bulktin its $ianui de la Sociiti Naiionah d^a%ricvMwe de Ffa^kc, Vol. 73, No, i, 
pp. 47-54. ^913. 

following tables show the importance of the cattle trade at the La 
lUette cattle market in 1912, and give the prices as compared with those 
I the preceding year. 


Number of animals taken to the cattle-market. 



Cattle 

Sbeep 

Calves 1 

i 

Pig> 

356 352 

349 458 

1 534 852 

I 512 213 

183884 j 
1S0874 

372 417 

405 290 


icrease (-j-) or decrease (— ) 


+ 22639 

4- 3010 

— 32873 



Number of animals taken direct to the slaughter-houses. 



Cattle 

Sheep 

Cabrea | 

1 Pi«» 

79961 j 
79 816 

935 ^ 
898 607 

199 752 

195360 

338915 

284325 


crease on 19x2 

145 

36534 

4392 

54590 


From a table for 1912 given in the original article, it ^ 
i<*s of fest-dass cattle are above the average for the y®r m to ^nt 
[ April. May. Jrme. July and Au^t. The pn«s are 
the last quarter df the year and in January and Fe ry. 


•{Eij. 


10 See Nob. 93 and 180, B. Feb. 1913, “<3 No. 594 . May iQU 




















956 


WINS - MAKING 



third qiiaKty fetch higher prices than the arnilal average ia April, Mayar 
June* and lower in January, February, September, October and Decembe 
'hie price of sheep is above the average in February, March, Apri 
August, September, November and December. 

The highest price for first-class calves was reached in January, Februar 
Jiarch, April and May, Otherwise the price was always below the year 
average. The price fetched by calves of third quality was higher tk 
the yearly average on January and April, and lower in the other moatii 
The price of pi^ was higher from February to September ; in the oth 
months it was below the average price. 


749 - Cold wd Permentt In 1912. — astrcc. h. in Xtvug dt vuiwUMre.^ut 

Vol. XXXEK, No. 1009, PP- 54 i' 545 . Paris, April i?, 1913. 

It is the firm conviction of the writer, based on his observations i 
1913 in the vineyard and his laboratory notes, that the alcohol 
fermentation of the vintage proceeds badly, or is prevented from tato 
place at all, when the temperature is below r8 to 20‘> C. {64 to 68“ F.) : ts 
is the case even in the south of France, especially when the ferments ai 
aU sporulate to begin with, as occurs generally on healthy : 

be^ning of the season, if the vintage is placed in a recently opened m 

in dean vats, as it always should be. . 

If it is desired to avoid the difficulties due to low temperature 
obtain the necessary fOTwntation without having recoume ^ 
wanner, wHch is a costly apparatus as it is seldom used, 
siders the tmly economical method is to iniM 
by adding fenncuts in full budding, which would giw 
to dhe liquid. These ferments could, if wished, be obtained ^ ^ 

must, *and their preparation would only entail the early ga 
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jinaU q^ntity of grapes, or else the use of pme-cultttje or selected trade 
yeasts, essential point is that they should be very active and bud 
j^pidly ; tl^ entails the use of young yeasts and usually necessitates the 
addition of some starter (jaed de cuve) made on the premises, or got from 
a neighbouring starter-establishment (zymog^e). 

Another very important point is to avoid drowning these yeasts in 
a large quantity of chilly must and thus paralysing their activity. Contrary 
to what is usually recommended , it is necessary, in years w!|^en the tempera- 
ture is below 20®C. (68° I^,) or thereabouts, to throw the starter simply 
on the surface of the pomace, or the must, without stirring it up; by this 
means the yeast will lose as little heat as possible and will produce actual 
centres of fermentation, whence the activi^ will radiate through the mass. 

The noLUst should only be aerated at the time of pressing, and all other 
mstomary aerations should, in this case, be avoided. The temperature 
}f the upper third of the liquid alone need be watched, but when this 
exceeds 32^ G. (90° F.) or thereabouts, it can be regulated by miring in 
the lower third, avoiding all unnecessary aeration. If, at the same time, 
the necessary amount of sulphurous add is reduced to the minimum, and 
if its hindering effect is conected by introdudng into the vat from to 
to 15 gr. of ammonium phosphate per hectolitre (about 2 % oz. per 100 
gallons), which is an excellent nutrient salt for yeasts, the b^t measures 
have been taken to prevent any deleterious action on the fermentation 
which might be produced by early cold. 


750 - The Hatuiation and Clarifieatlon ol Wines by Means 0! Cold. — cmsa. 

in dt to Sociiti des AgficuUeun de France, p. 274. Paris, April i, 1913. 

The writer has already advocated for some time the use of low tempera- 
tires, either natural or artifidal, in the maturation of wines. He shows 
Q this article that the efEect of the cold can be increased during refrigeration 
by putting the wine in active motion. This can be done in various ways, 
e. g. by beating the contents of the vats with a wine-shed broom, rocking 
the barrels containing the vintage, or by any other practical method. 

If a solution of potassium bitartrate inartifidally cooled pure water 
is subjected to similar mechanical action thfcdeposition of the salt is more 
lajad and more complete. Should it be dissolved in wine, and especia y 
new wine, ora mixture into which new wines enter, the relative amount of 
.tartar deposited is still greater. This is due to two totally difierent causes, 

which have, however, the same result. ^ 1 ii. i..,,. 

The first, which is entirely physical, depends on the property of ^ t«- 
,tar of removing other substances. New wine is, m fact, 
solution of ta^T. The cold releaves this super^tuiation and dimm- 
the capacity of solution./espedallyif the temperate rs 
the cold is pronged. When the tartar is thus insoluble in a 
lining sutetances in astate of unstable equilibnim, onn 
t has the power of combining with them and removing them. This. 

iiflion is known under the name of “ laques . 
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The case is dnefly domical. When cMUed new wne, in ^ 

barrel three-qmrters full, is beaten vigorously or wh^ a large surface of the 
dulled wine is exposed to the air, a certm quantity at o:^eir is intro, 
duced into it This oxygen is more soluble in wine near freezmg-pomt than 
at ordinary temperatures. In dtssolving, th^fore, it combmes by preference 
with those dements of the wine which are most readily oxidized; of these the 
blue pigmented the chief. By oxidation these pign^te progressively 
lose their solubility, and thus from being pseudi^oluWe they become 
wholly insoluble. The tartar possesses an espeaal atoty for ^ 
■Dsttido-soluble substances, whidi it abstracts from the wine toll it itself 
^ches the equilibrium of saturation. But the reciprocal action is snch 
that it is impossible for these oxidized pigments and ferrugiuous tanninds, 
which have individually been rendered insoluble, to separate out from the 
wine without, in their turn, removing part of the normally dissolved tartar 


even in the oldest wines. 

It is for thfe reasOT that the first lees form after rackmg, which ^ 
a simple medianical process, and that the sediment is so abundant. 

TIk action of cold is thus only apparently physical and can be increased 
two-foH by the chemical action of the oxygen of the atmosphere, and even 
more by imparting motion to the wine in difierent tojs. 

The first result is, not only the elimination of the tartar and similai 
add salts, which ate piesentin excess, but also the removal of aU the poto 
tially insoluble compounds forming the blue pigment of new wne, Th 
bomplex products of this separation form the first leM, and this genera 
nrnd-pitaticii produoBS a eelf-dadficaticm of the first order. 

Herein the secret of the maturation of new wines by means o 
cdd and the general eliminatirai of their pseudcwoluble compounds, 
experiment shows that these two jnxicesses are Mowrf by a state of eqrt 
Ubrium and stabiHty equal to that possessed by old wmes. Furthe , 
demonstrates that if wine kept at tte 

raided off, it assumes the extraordinary hmpiity and wt>y “ 

adunred by wine-makers and which is otherwise attained by exposing tt 
product to the long-continued cold of many wmteis. 
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51 - loe Uw Respeettog the Protection of Plants In Eppt from Imported 
Diseases. — JoumtA O^^ul du GoHvemment £;ypf«tt. Year 40, No. 31, pp 6M.636 
March 17, 1913. ” ^ ' 


On March n, 1913, the Khedive of Egypt decreed as follows : 

Art. I. The importation of cotton plants, cotton seed, ungiuned 
otton the wood of the cotton plant is forbidden. The importation 
1 transit of unginned cotton and of cotton seed is likewise prohibited, unless 
ccompanied by an crfhcial certificate testifying to their fumigation in the 
ountry whence they are exported. • 

Art. 2. The importation of aU live insects, as well as of their eggs, 
irvae and pupae is forbidden. The importation of all cultures of bac- 
£iia and of all fungi injurious to plants is also forbidden. The impor- 
ition of silk worms and of bees is forbidden, except by special permission 
f the Department of Agriculture, and according to the conditions pre- 
cribed by that authority. 

Art. 3. — The provisions of the two preceding articles do not apply 
D cotton plants, cotton seed or insects imported by the Department of Agri- 
ulture for scientific purposes. 

Art. 4, — Date palms, banana plantsj^nd sugar canes may not be 
iiported except by special permission of the Department of Agriculture 
nd in accordance with the regulations prescribed by the latter. 

Art. 5. — Potatoes on their arrival at the Custom House may be 
objected to examination ; should they prove to be infected with black 
cab {Chrysopklyctis endobiotica) they will be destroyed, with no compen- 
ition to their owners. Should the potatoes be found to be attacked by 
^Mhofimaea operculelia, they are to be fumigated at the expense of the 
eceiver. * 

i Art. 6. — Live plants imported into the country, and not included in 
F preceding articles (including the stems, bulbs, roots and all other por- 
^ of plants capable of growtii, with the exception of seeds), shall l^ fu- 
feted at the expense of the receiver. Exceptionally, plants arriving 
J parcel post will be fumigated at the expense of the Government! Trees 
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and shrubs airivmgiat ports where there is no feanigating apparatus f 
student size, will be sent on by sea to Alexandria, Port Said 05 Suez. ° 

Art. 7. — The Minister of Public Works can , by means of a decree nub 
Hshed in the Jownal OffideH, declare foreign countries infected by disuses ' 
or by fungi injurious to plants, and order the fumigation on their arrival 
and at the receiver's expense, of all fruits and seeds mentioned in the decree 
and coming from these countries , or of unknown origin. All fruits and seeds 
are likewise subjected to fumigation, which, on examinatictti by the agents 
of the Etepartment of Agriculture, prove to be infected by a disease or f unrntj 
mentioned in this decree. ° 

Art. 8 . — All plants and fruits coming from abroad should be pade(j 
in such a manner as to faciiitate their examination and, if necessary, their 
fumigation. In default of this the packages are liable to being opened at 
the risk of the receiver. 

Art. 9, — Such parcels as are introduced into the country contrary to 
the provisions of the law in question must be re-despatched within 15 days 
or otherwise they are liable to be destroyed without their owners haying 
any claim for oompensation. 

Art. 10. — The regulations of the present law shall be enforced at the 
Custom House by the agents of the Department of Agriculture or by those 
of the Customs and Postal Services. In the case of boxes arriving overland, 
these regulations will be carried out by the Department of AgricuItuTe at 
the first station on Egyption territory. 

Art. II. — Laws Nos. 10 of 1904 and 21 of 1909 forbidding the import- 
ation of cotton seed are abrogated. 

Art. 12. — The Ministers of Public Works and of Pinance are charged, 
in so far as it is in their power, to enforce this law, which comes into force 
30 days after its publication in the Journal Oficiel. 

75a - PioeUmatlon of Ibidi 6 , 1918 » tor tho Froteetloo of BanaoM in Britlsii 

HondlUll. ** The Plant Protection Ordinance x$i2 ”, Pioclamalion No. 1 of 1913^ 
HoMiNras. 

The importation into the Colony of bananas and plantains and of anj 
seeds, cuttings or plants therepf, or any description of earth or any articles 
pack^ therewith or any package, coverin g or thing in which they may 
be packed is prohibited except in accordance with the conditions of a spei 
dal licence ^yen by the Governor on the occasion of each importationl 


DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWIl ORIGIN. 


753 - Tfci “ Ol Am Ac»tt Plum. - Rabat*, B. 

dt^boM. - Pevne 4 e VUianhnfe, Y«tr w, V<^XXXn:,No^ 1007 a»d 1008, PP 4 
4 S 9 and 5a5'5S<H ««»• April 3 ^ J®' ^5^3* , /Pnmia 

^or thirty years a spedal afie^on of the Agen plu® 
d'Ente,*or Robe de Sergent) has been record^. The disease is 
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jblebya wmWnatioBfof dearly distinguished external characters and is 
loiowa as ^e^eiacy, anomaly, deterioration, sterility, male pltun ete Tlie 
branches of the affected tree are bare at intervals; the twigsare thick and 
;hort, with an almost regular diameter; the leaves are wide and glossy 
lud in tufts ; the flowers occur in thick clusters, while the fruits are 

rounded and very few. 

So far the investigations of this disease do not permit of its being 
ittributed to any definite parasite. The writer considers it provisionally 
js due to great irregularity in the food supply of the ?ree, especially as 
regards water. 

To avoid this disease spreading in new plantations, the following 
conditions are necessary: fresh, calcareous, permeable soil; stocks adapted 
to the soil, scions taken from healthy, strong, productive trees with long 
leaves and pyriform fruit. 

Sowing the stones of Agen plums produces good stocks, and even new 
types of tiais variety without grafting. 

Abnormal Agen plum trees, if not too old, may be re-grafted with 
greengage or other varieties. 

No exact results have been obtained by the use of fertilizers, insecti- 
cides and fungicides ; and certainly new systematic investigations are very 
necessary. 


BACTERIAL AND FUNGOID DISEASES. 


754 - Chinese Fungi (i). — UrrAKE, Ichiro in Botamcal Ma^azint, Vol. XXVIl, 

Nos. 314 and 315, pp. 37-44 and 45*54 » plate i. Tokyo, February and March 1913. 

This is a new contribution to the mycological flora of China and in- 
cludes 31 species parasitic on cultivated or other useful plants, collected 
in 1908 in South China and in 1910 in the neighbourhood of Pekin. The 
following are new to Science 1 Uncifiuta Koelreuteriae on the leaves of 
Koelreuteria hipinnaia Frank ; Phaeosphaefia Erioboiryae on the leaves of 
Eriohotrya japonica Lindl. ; Melampsora '^iplocae on the leaves of Peri- 
pioca sp. ; PhacopsoTd Cowpositafum, on me leaves and stalks of Asters^. 
ar.d of Artemisia sp.; Coniothyriam Rhamni, on the leaves of Rhamnussp.; 
Melophia Polygonati, on the leaves of Poiygonaium officinale Alh \ Marssonia 
'viiicola, on the leaves of Vitis vinifera L. ; Cercospora Clerodendri, on the 
leaves of Clerodendron sp. 


755 - The Baikenj and its Belation lo Black Rust of Grain. - CcmmunkaHon 
from H. r. Gussow (Dominic^ Boianist, Cdmda), Expetmefital Fatm, Ottav^a, to Iht 
IntmutHonal Institute of AgncuUure. . -r, c 4.x. 

Mar.y years before the distingmshed Mycologist, Ai,.tcii de Bary, of the 
University of Strassbiirg, had shown by scientific investigation (in i 5) 


(£d.). 


( 1 ) S«e No. 1099, B. J uly 1912 



that the barbetty vulgaris It.) played ai^^mpoitaut role in th^ 

spreading of bla<i rust of grain [Pttcdnia graminis), practical faimeis in 
the Continent of Butope wete convinced that the rust specks on the barbeny 
had s<Mne connection with the grain rust. Naturally the inteipretatiorg 
of this observation were merely fentaatic. recent years, aud as 

the knowledge of thg life history of these destructive grain parasites advanced 
the fact that barbeny rust and grain rust were closely related became 
more and more es^blbhed. It was clearly proven that the barberry served 
as an intermediate host for the fungus on grain. However, there has been 
entertained considerable doubt or lack of appreciation as to t^e correctness 
or practical use of this observation, which was regarded as a mere theoiy 
It was pointed out by several other investigators that in ce^n districts 
of Hungary and Sweden very few barberry bvsshes eadsted, £«id still black 
rust seemed to persist. Dr. Barclay, the pioneer Indian mycologist, cited 
a particularly interesting example, referring to the grain growiEg districts 
of the Bast Indies where there is no barberry to be found wit|dn 300 miles 
of that area. However, beyond this distance in the mountainous regions 
there were barberry bushes growing. We may note that although in these 
cases “ there were hardly any barberries left ” or “ they were 300 miles 
away from the grain growing district yet there certainly existed some bar- 
berries all the time. One of the first European countries which took the 
matter seriously was Denmark. By means of an Act this country enforced 
the systematic destruction of the barberry. It has been stated by Bi. 
Dfndau (in 1908) that notwithstanding the destruction of the barberry, 
black rust of grain continued its devastations, although the intensity of 
the infection varied to some extent. This latter observation, of course, may 
be commonly made any one year, the rust varying considerably according 
to districts or climatic conditions. 

In the report of the Dominion Botanist for 1911, p. 239, the present 
status of our knowledge of rusts was briefiy summarized, and it was stated: 
that it had been found in Denmark, for instance, that the compiilsory 
destructioo of barberry has not brought a reduction in the severity of rusts. 
This statement was eventually read in Denmark, and we are indebted to 
Dr. J, I/lnd of the Phytopathol^pical Experimental Station, Tyr gby, Dea* 
mark, for a letter in which he refers to this statement explaining that: 

“ Puccinia graminis is quite perceptibly disappearing in Denmark year 
by year to the same degree as we get rid of the Berberis, and we are very 
satisfied with the results of the Berberis Act. " 

This communication contained important information of a moredefimte 
character than any we had been able to seepte previously. We thoi^i 
it, however, desirable to seek the opinion of ajoth^r Danish plant patholo 
gist and comunicated with Dr. F.Kolpin Ravn of the PathoIogicalMtiseT^ 
of Kopenhagen. He very courteously writes us under date March 26th 
** In your letter of Febraty ayth you desire to know what my 
esiperiotice has been concerning the extermination of barberry busj^i 
this country. I have been able very often to observe early 
Puccinia ^aminis on rye and oats ; in all such cases • without any excep 
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^ have been able to ifind some barberry bashes n^ by ; and some yeais^ 
after the ifemoval of these bushes these early outbreaks of rust haddisap-' 

peared/ 

Several of the local adviseisin Haat Gultdre carried on a systematic 
fight against the barberry bushes, as required under the Act. Ard at present 
the^ffy * and only dangerous - outbreaks of black rust |re rarely reported, 

I nsay add that the farmers practise for some recent years sowing spring 
grain earlier than before, ‘which further helps in the fighjfc against the rust. 

I think, therefore, that the present very slight infections by Puccinia grami- 
ntsare the result of the two named factors taken together. ” 

From these two letters it would appear that the systematic destruction 
of the barberry, green and purple leaved - for the aecidia of the rust 
fungus occur on both -would produce a very desirable effect, the 
checking of the severity at any -rate of that most dangerous rust of grain 
culture. 

The barberry shrub, it must be reali-zed, is worthless as compared 
with the immense value of cultivated grain, hi order to protect the grain 
Industry as much as possible, the destruction of the barberry wherever it 
grows is strongly advocated. 


756 - Spnjing Fmit Trees with Lime-Sulphor Wad (i), — mahrb, b. m u 

Prosf^ agricole $t viticole. Year 30, No. 17, pp, 529 - 53 «* Montpdlier, April 37, 1913. 

From the results of a second year's experiment as to tiie efficacy of 
lime-sulphur wash against the diseases of fruit trees (peach, apple, pear) 
the writer recommends this wash as a successful means of contr^ing 
leaf-curl of peaches (Exoascus delomans)&vA applescab (Veniuria inaeq 9 alis). 

In order to obtain good results, the mixture must be applied three 
times : a) just before flowering ; b) when the blooms are falling ; c) three 
weeks later. 


757 - BaeUlus Caps/c/ n.sp., causing Shrivelting ol Capsicum - pava^o, 
and Turconi, M. SuU’awiKimento deUe piante di Capsicum annuum h. — Atii deU 
mituia Botanico deil*VniversitA di Pavia, Series n, Vol. XV, pp. 207-211. Milan, 1913. 
In 1912, the cryptogamic Laboratory of Pavia received stemr of cap- 
sicums from' Bergamo and Treviglio (Province of Bei^amo), and also 
from Torton-a (Province of Alexandria), wTSiph were more or less affected by 
a disease described previously as wilting or disease of ca^icmns by 
Montemaitini (1907), and as capsicum mt by Noelli (1910). The former 
attributed the disease to Fusariifw vasinfectum. 

Or. examir.ing the ma terial sent, the writers also discovered a Fusmum, 
but as this only appeared on parts of the roots which were f ten away 
aad dead, they do nrconsidet that this fungus « the cause of “ease 
They rather attribute it to the presence in the ce% of the atoed tissues 
of a nucnMitgamsin which they isolated ard 

^t},Bacleri^Solmaoearm^ Smith. They descnbe the pamsiteard name 

H Bacillus Capsid . 
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PARASITIC AND OTHER INJURIOUS FWWERING PUNDs. 
75S - A CoatilbiitiftD to the Coatrot M Dolder. DMtnetlon of the Seedi. ^ 

Brbsaoia, M. in Lt Stationi Sperimmtali Agrarit ItaUane, Vol. XI,VI, ^ 

VP- 89-x3j6, ]dat|p V-VII. Modenft, 1913. ^ 

According to the lesearches of the writer, the seeds of Cuscuui armsis 
and of C, TtifoUi (t) are certainly more susceptible to heat than those 
of the chief legtiminous- meadow plants Raceme, red clover, Dutch clove;' 
and biid*s-foot trefoil). After dry heating, the seeds of C. Trifolii and C. 
vensis laigely lose their powers of germination. After being heated to the 
maximum t^perature endured by leguminous seeds, a certain number oj 
the hard dodder seeds remain unhurt ; the number is relatively bighin the 
case of C. Tn/oWand very small in that of C. omnsts. The following tem- 
peratures have proved most efficacious : 65?^ C. (149PP.) for two houis ; p 
C, (158* P.) for 30 minutes: 700 C. (158“ F.) for one hour; 7^ C, (1670 F.) fox 30 
minutes; 75PC. (167* F.) for one hour. Further experiment is needed to find 
out which is the b^t. The length of the heating had more effect upon 
C. Trifolii than the height of the temperature. Seeds of Leguminosae, 
when exposed dry to these temperatures, ate not harmed ; in fact, theii 
geimmarion capacity and energy were increased. Dry heating of hard seeds 
of Leguminosae has thus a favourable effect upon their germinalioE. 

The writer further observed that C. arvensis does much less harm to 
crops than C- TrifoUi, and that the injury due to the former is less than 
is supposed, for which reason the restrictions placed upon the seed trade 
by some States appear to be tmnecessarily stringent. Only a very severe at- 
tack of C, arvmsis can cause the destruction of a crop, and even if leas ar< 
badly infested the pest tends to die out; thus, though the first cut may bi 
lost, the second and third, especially the latter, are usually saved. Th 
attacks of C. rn/o/«, on the other hand, even if at first insignificant, maj 
become very severe and finally lead to the destruction of a lea. SHglil 
atta^ of C. orvfiftsts never #euse appreciable damage, especially when 
due to the intermimittent germination of hard seeds. 

In the first year of the cultivation of ground much infected with C, 
arvesis, the writer succeeded in obtaining perfectly immune plots by heatmj 
the seeds before sowing. C. TrifoUi does much less harm to crops of bird"^ 
foot trefoil than to those of clover and lucerne. Di fields of birds-N 
trefoil C. anensis germinates normally, but disappears gradually of its op 
accord without doing any harm. From th^few observations 
so far been possible to make the writer concludes that C. amnsisis mu 
less reastant to cold than C. Trifolii. 


{ij Adding to the Kemnsis, Custnia Trijolii is a synonym of C. 



759 - CorwtotiOD betwaen tha DenAn ai . 

Ve^watlia RapHityoi thait^miSn^T mo^®**** *' 

MOdnia, 1913. Part i, pp. 

Diimtg the summer of ioit f>io -nra.:* 
gennination of seeds of legiLious weect^W^'**’ 
stages of ripeness, after 

tie species chosen were Vicl aaS| f S pl«<^ i 

Aphaca, all typical arable weeds in the Lower P<v’ Laihym 

experiments, the Mowing conclusions are dra™^ ^ 

a) In leguminous seeds which ha veil ^ . 

on the parent plants the inteeumenf- « ' complete maturity 

they re^ly ge^tTarsoTrirvIJr 

midity m the soil ; perfectly mature seeds on options of hu- 

,4iSXs:s;?4ti'5:r^“ 

tiol of leguminous weeds ; by cuttine down ^ c^- 

jeeds are prevented from completing 

^ fa . ,„ J Sf. trs; i.'^ .r“ “” 

c) Ploughing need not necessarily be shallow for tTiP ■’ a 

ff^p:'iS.‘^S;Sxis:TC‘:xrjii 

itely on meetmg with suitable conditions. ^ wunedi- 

Further researches were also devoted to determining the behaviour of 
»«s seeds of difierent degrees of maturity ; the M^! 
Aservab^s were made with lucerne seed; a) the riper the seel 
It harvest time, the-larger is the number of seeds possessing integument 
^eimeable to water and mce versa ; b) within certain limits, seeds geMnate 
acre rapidly, thelongerthfi time which has elapsed between the harvest and 
^ momentwhen they find themselves jjnder favourable germinating 


■J'** S®«e* «f Alternate Periods of Hamidity and Drought uson the 
uermloatioii of the Seeds of Wild Plants. — Musermi, O. and Ixw&aou, 't. V, 

m U S^^»sioHi SperimentiUi A^rarie Ilaliaw, Vol. XI^VI, Part 3, pp. 157-195. 'Mo- 
dena, 1913. 

rapid changes in the moisture of the medium in which 
happen to be, have very different effects upon those belonging' to 
ifiereut species of weeds. 

Some seeds are induced to germinate quickly when they are placed for 
orf time in a damp medium, after having remained for long conseciltive 


h) See No. 432, B. April 1913. 


[Ed.). 
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peHodsiaa d(7Mtttlffl>(aUmatioa erf tiuae meHtiBi& a dty mediiun nit| 
one week itt a datnp one). 

In a constantly damp medium, only some of the same see& getminate 
and these very slowly whik those which do not genninate often rot. the 
following behave in this manner : Avena (large and small seeds), Ga. 
Uum Aparine, P^paver Rhoe^, Pla$U^o lanceokUa, Amofaftthus reirofle:^u^ 

'Hiere are other seeds ^ (Rapistfum fifgoswm, Af yo^tw perfoliatum 
Stwtpis arwnsis^SaliM preti&h^, AbuHlon Amcennae, Setaria iialica, Ocno' 
th&ra biennis) wfich,likfi the former ones, getminate in much larger pro- 
portions wh^ the humidi^ is not contiutious, bat the total percentage of 
germination is always less. 

Some ^^^{Caiysiegiasepiim, Lappa mjor, Sorghmhalepense, Solamtn 
mgfiim),whatever t^ variations in dampness of theii m^nm may be 
only germinate in very small numbers, even if numbers of them remain alive 
for a long time. Others again (Vida segekdis, V. Cracca, V. hirta, Laikyne 
Aphaca, Cnicus arvensis, Eruca soHva, Daucus Carota^ Cuscuta Epithytnm] 
always genninate suocessivelyand in about thesame numbers, independent- 
ly of the variations in the dampo ess of the medium. Seeds winch are impei^ 
meable to water, and typically those of the I^eguminosae, have (according 
to the results of the writers’ researches) proved themselves to be less eiis 
oeptible to variations in humidity ; bat other species of seeds have likevris 
behaved in the same manner. 

There is yet another class of seeds which genninate in a greater or ies 
'proportion when dry and damp periods alternate, while they do not getmitiat 
in a medium which is constantly moist, although they are evidently most 
ly living. The seeds of Pandcnitn Crus-gaUi and of Rutn^ crispus behave 
in this manner in the experiments (8o to 90 per cent, of the seeds obvioiisl; 
living after remaining two years in wet sand) ; while the seeds of nearly al 
the other species placed in the same conditions either genmnated or rottd 
This probably explains why the above-mentioned plants are among the mos 
abundant weeds in irrigated lard. 


K5.*SECT PESTS. 

761 ~ PMMltle IPnagl is tba (kitiol of Ume of Chttottia taja, - 

PAsntB, jviBS. I,es diatllla bontrties. i[> Proftis atricote A vUic< 4 e, Ywf 3 
No. x6, pp, 491-492. Montpellier, April 20, 19x3. 

PiCABD, F. wHtae et la nutftaUte des chenilles bounues. — Ibidem, No. i 

pp. 53X'5*3. April 87, 190- 

A serious invasion of woolly bears (Cheknia [Atct%d\ caja) is at the p« 
sent time ravaging a portion of the vineyar&s of Herault. 

On many of the already dried up or visibly diseased and dying larva' 
1^. Fastre found a fungus, probably Sporotnehum ^buliferunt, Nevert ^ 
,lie believes that the first caterpiUais only were attack^ by the paras 
and the new generations have resist^ the pest until the pTeser. 
ItTHcard omsiders that the mwtaHty among the, woolly bears 
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is dtte to two veiy distinct diseases, the first being attributable to E«i- 
pfisa ewlica$ rather than to Sporotrichum glohtilifenm, while the second is 
jaused by a totally different organism, which he is investigating, and ccmr 
geming which he will shortly publish further particulars. 

On the CoatnantiTe Effects of Arsenic and Lead in iunpoonds used In 
^^tbe Control of ConehyUs* — Moreav, I<. end vr^ar, E. in Ccmt4es r/ndtM 
ji^bdoiMdaires Sianui de PAcadhnis des Saenc^s, 1913, First^talf-year, Vol. 156, 
No, ir {Maid* 17, 1913), pp. 906-90S. Paris, 1913. 

It has been repeatedly recorded that in vineyard plots which had been 
successfully sprayed with arsenate of lead, the Conchylis larvae which 
escape destruction were small, weakly, yellowand capable of effecting very 
fittle injury. In neighbouring plots treated with other insecticides (nico- 
tine, for instance) the surviving larvae were, at the sapie da te, normal, well- 
dev^oped and as strong as the control spedmens. 

writers wished to test the value of this statement by weighing 
e larvae and ascertaining whether the special effect attributed to arse- 
,te of lead was due prindpally to the arsenic, or to the lead. The weights 
itained proved that the effect noticed was essentially due to the arsenic, 
similar result was obtained with copper arsenate, but iron arsenate 
jpeared to be a very weak insecticide. 

These observations show that, in order to estimate at its proper va- 
;e the efficacy of arsenical applications in general, it is not only necessary 
i count the dead larvae, but also to observe those which have survived* 
le action of the poison and which, at the usual time of the propagation of 
le Conchylis, are late in their evolution . It is n ot certain that this evolution 
ill be complete, and even if it were, it is probable that the moths resulting 
■om these larvae would be less fertile. In any case, the second generation, 
dug very late, would do less injury. 

1 It does not appear form the preceding researches that other arsenic 
Lpouads can be stibstitated lor arsenate oi lead; ioi, accoi&ig to fbe oV 
livations of the writers, the treatment is most q'fficadous and the mortality 
Jigest mth arsenate of lead as compared with other arsenical sprats. 

3 - Omteol 01 Eplcometis hirta In Hun^.-w-^-. 

w- ^ ^ of fruits 

1 ElHCometis hirta, the Normal School of Agri- 

tees, has this year invaded the ga nursery, 

nltoe at Komarom. The ^ 

fhich is tiUed, and the orchard | aooeaiance of Epicometis 

All the frdit trees were m b ossom *^X«vages ofthe pest 
irte was recorded, and in spte i gj^akingthe branches and col- 

)ald not be checked. iPurther, the pra . the one band, the 

cting the fallen insects had its the other, many 

laBug caused many of the bteoms 0 , ^ or even flew off be- 

eJecte found shelter in the intent of the 

re it was possible to collect them. anneared towards lo a. m. , 

»d the fact that the rnsects only appearea ^ 



db&i the tempemtu^ tcjse^ mieye fiist fomud <«v the.trees the orchard 

nofeeppeadiig ia^ hiter on tbose in nme^. After 4 caaefdl search" 
wmy^ the peste;«eie<hsopfver€dttpwfi^ ^P^fhigin thfiorclIard,espe! 
dally on dandeliors.(T«faJWK^ ofkinaU), s(me of these harbotuing as many 
as 4 or 5 insects at a time. Most of these indidduals had their backs cover- 
ed 'wflSi iiud, leads M the co^idnsion tlmt 
tile night in the ground and then first proceecfe to the fibfweis nearest^ 
sdl, choosing dafldeHous by preferennce. This expldns why the orchard 
was attacked before the nursery. As a result ol this observation, the writer 
began to hunt these insects at 8 a. m, collecting them especially where dar.^ 
delions were in flower. The first day 3 quarts of Epicometis were thus 
obtained, and after a few days the first trees were entirely freed from 
these pests, 

764 • PromecotbecA eumingii, a New Pest of Coeoniits in the Philippines. — ^ 

JON£S, e. R. A New Coccaiut Pest. — The Philippine AgficuUtirai Review, Vol. Yl 

No. a,, pp. 105-106. Sfonila, February 19x3. 

The writer records Promecoiheca eumingii Baly, a beetle belor girg to 
the family Chrysomelid<ie, subfamily Hispidae, as being a new insect, which 
is very destructive to the leaves of the coconut palms in the Philippiuer 
the damage is done chiefly by the larvae, though the adult insects do son 
injury. 

The eggs, larvae and pupae suffer much from hymen. opterous parasite 
(the infestation being over 50 per cent. Should the beetle, nevertheless, ii 
crease in such numbers as to cause a serious outbreak, its control could pn 
bably be easily effected by collecting and destroying the infested leave 


765 - Seale I&aeets Injhrioss to Orange and Lemon In Spain. — ue salas 

AMat, liBOKLDOt Las ^agas dd naranjo y limonero en Espatla, 196 pp., 8 

Madrid, 1912. 

The writer first describes the chief scale insects of orange and lemon i 
.^jain. The following is a.list of them :. . 

Chrysomphalus dictyospermi var. pinmlifera: called ‘‘poll-roig 
in Valencia, Tarragona and tire Balearic Isles, “ piojo rojo ” and “ coch 
nilia roja in Murcia and J^alusia. 

Aspidioius hed&rae: ‘*i®-blanc” at Valencia, cochinilla blanca 
and '' piojo bianco ” in Andalusia. 

Parlatori^ zizyphi : “ poll-negre " at Valencia. . . 

Mytiksfis citricola : serpeta ** at Valencia and in Andalusia, pjiJ 
pie scale or - “ escama pfurpurea in California. 

Jlf. gtovmi: “seipeta larga”. , , 4 .. ‘'mdi 

Daetylopius ctfr»: “cotonet” at Valencia, -'algodon , 
nilla algodonosa 6 de la rizne *' in Andali^sia, and “chinche hannosa 




a*SBCTS mjpgxops TO VAK.OUS C8 QP« 

5®®"®“’' thatliquid 

tion )S Itme-sulphui wash, of which details are mVe^ 

Fi^igatiug with hydrocyanic add a 7irS.tfr.\f , ^ . 

Wuction into Spain, is the best means hilLi+n !i ^/^^tively recent in- 
Ijkeicale insects of citrus trees' the writer adopted in the control of 

STwhich was Imown an1^i:d ‘^-t- 

iiot before. ® as long ago as 1886, ij 

lem of the control of the dtruTsSs the prob 

wmomicalmethodforobtainingthedesired re^^t* t^gatingis the most 

tager; c) thanks to thTsSfem CfefjSw ^th no 

tulilera can now be considered as’ exti^n^d '^r- Pi»- 

lad IS an equally effective remedy against^tLr scafjf” hydrocyanic 
ary to continue the study of r. v • • j ^ insects ; c) it is neces- 

ate for the application of the remedy and^tlT the- best 

:is absolutely necessary to develon tS sdri^nf f ^ famgation method, 
iSerent local agricultural dasses ; g) it is necessary' tw?f * 
lagas del campo so as to matp hvA rr^x • reform the I^y de 

li dtrus districts as a remedy for peL wSLyrtf^*'””^ obligatory in 
(cable by this means. ^ ® to be era- 

r t£S;^men?o 7 tte SoT t “(^6°«’given by the State ’ 

SSES" ■■ •” p”«”i .SpiSnS’C,” 


AIPREDO RUGGERI. gerente responsabile. 







